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18.1 DESCRIPTION 

JP1 1-104061 describes a fluorescence endoscopy system based on the detection of fluorescence images 
in two wavelength bands by means of a single image intensifier. The advantage of doing this is a 
significant cost and weight reduction for the camera. The difficulty in utilizing a single image intensifier 
(as pointed out by Xillix in the August, 1997 meeting) is that the intensities of the two fluorescence 
images tend to be vastly different. Simultaneously transducing two images of very different intensities 
with a single sensor usually results in an undesirable loss of dynamic range in one of the images. The 
novel features of this patent address this limitation of the use of one intensifier. 

The application utilizes the Japanese version of the Svanberg patent application (JP06-090134), in which 
the fluorescence image is split into four parts, all of, which are detected on one sensor, as prior art. 

There is one claim and eleven additional remarks, which read like claims. 

There are six embodiments, which differ mainly in the details of the fluorescence sensor assembly. 

1) In the first embodiment the fluorescence light is split using the usual dichroic mirror, filters, and 
mirror into two beams made up of red and green light. Images from both beams are formed on a single 
image intensifier [0008] (Figures 1-4). By means of a zoom lens, the size of the green image can be 
made much larger (and higher resolution) than the red image. Although it is not described, another result 
of making the images different sizes is that the intensity of the two images can be made the same. Both 
images are amplified by one image intensifier and detected on one CCD. The images are processed by 
splitting the CCD image into two fluorescence images and digitally magnifying the red fluorescence 
image, so that it is the same size as the green fluorescence image (but of lower resolution). The images 
are displayed in the usual Palcic fashion by producing a combined fluorescence image by displaying the 
two fluorescence images on different color channels of a monitor. The system also incorporates a white 
light camera and mode switch. The embodiment can be utilized with manual mode switching and 
viewing one mode at a time (fluorescence or white light), or it can display both fluorescence and white 
light simultaneously. 

2) The second embodiment is very similar to the first, except that the intensity of the red beam is 
adjustable by means of either a continuously variable neutral density filter or by rotating a long pass 
interference filter with the cut-off in the red [0042] (Figures 5-7). This gives additional control over the 
relative intensity of the red and green images compared to the first embodiment. 
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3) The third embodiment is an implementation of a fluorescence CCD endoscope using a single image 
intensifier and single CCD {0048] (Figures 8-9). The image intensifier is utilized to amplify two images 
of fluorescence light (red and green). The CCD is utilized to detect the two red and green fluorescence 
images, and a white light image. The incident light varies with time (RGB) to be able to capture all of 
these images with one CCD. The problem of the relative intensity of the two fluorescence images 
captured with one CCD is not addressed in this embodiment 

4) The fourth embodiment is another implementation of a fluorescence CCD endoscope [0055] (Figures 
10-11). The difference from the third embodiment is that the fluorescence light is not divided into two 
wavelength bands - in the fourth embodiment all of the fluorescence light is detected in one channel. A 
single image intensifier amplifies the fluorescence image and a single CCD detects both the fluorescence 
image and the white light image. The display method is not described. 

5) The fifth embodiment replaces the fluorescence detection portion of the first embodiment with a 
single image intensifier/two CCD detector [0059] (Figure 12). In this new fluorescence detection part, 
the incident fluorescence light is split into two beams via the usual dichroic mirror, filters, and mirror. 
The two beams form images of the same size on the front of one image intensifier. The single image 
intensifier is coupled using two fiberoptic couplers to two independent CCDs. The output of the two 
CCDs is formed into the usual composite signal and displayed on the monitor. Compared to the first 
embodiment, the fifth embodiment requires no image processing to separate the two fluorescence 
images. The problem of the relative intensity of the red and green images is not discussed in this 
embodiment, but can be addressed in the implementation by utilizing different electronic gains in the 
CCD electronics. 

6) The sixth embodiment is another single image intensifier/two CCD replacement for the fluorescence 
detection portion of the first embodiment [0063] (Figure 13). The main differences from the fifth 
embodiment are that the CCDs are not coupled to the image intensifier via fiber couplers, but are directly 
coupled. The mounting of the red channel CCD is such that the CCD can be moved on in one direction 
so that the fluorescence images on the two CCDs are in the same place and can be superimposed. A 
second way of adjusting the image position on one of the CCDs is described - by rotating the mirror 
reflecting the light into the red channel the position of the image on the CCD is changed. The problem of 
the relative intensity of the red and green images is not discussed in this embodiment, but can be 
addressed in this implementation, as in the fifth embodiment, by utilizing different electronic gains in 
the CCD electronics. 
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[SUBJECT] P5 " /C " 
To provide a fluorescence observation device through endoscopic system which 
can reduce cost and improve resolution. 



[SOLUTION] 

Image detecting means for white light and fluorescence are built into the 
eyepiece part (17) of the endoscope (2). When detecting fluorescence image, 
the light through lens (41 ) is entered into the dichroic mirror (42) which reflects a 
red light selectively. After the light reflected by the dichroic mirror (42) is 
reflected by the mirror (45), the light passes through the red filter (46) and the 
image is generated in I.I.7. 

For the light passed through the dichroic mirror (42), only green light component 
that dominantly decides structures is extracted by the green filter (43). For 
displaying in a large area and improving resolution of the image generated in the 
same I.I.7, the green light is magnified by the zoom lens (44). 
Each red and green fluorescence image is magnified by I.I.7, and both images 
are received by CCD (8) for fluorescence and photoelectrical^ converted into an 
electrical signal. 



[CLAIMS] 



[CLAIM 1] 

A fluorescence observation device through endoscopic system, which detects at 
least two different bandwidths among fluorescence emitted from the irradiated 
living tissue by excitation light through an endoscope and which generates a 
fluorescence image, having; spectroscopy image dividing means for dividing the 
said fluorescence image into optical images of at least two wavelength bands 
which are shorter wavelength and longer wavelength; enlargement optical 
system which enlarges that the size of the optical image of shorter wavelength 
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band which is divided by said spectroscopy image dividing means; one image 

intensifier for intensifying the brightness of each optical image including the ( 

image through the enlargement optical system; solid state image detecting 

element which photoelectrically converts each intensified optical image into 

electrical signal. 

[DETAILED DESCRIPTION OF INVENTION] 
[0001] 

[TECHNICAL FIELD] 

The present invention relates to an endoscopic fluorescence observation device 
for observing a fluorescence image through an endoscope. 

[0002] 

[PRIOR ART] 

In recent years, a fluorescence observation device through endoscopic system 

with fluorescence observation function is provided for the endoscope which ( 

observes that reflected light from the object which a visible light is irradiated. 

[0003] 

In order to diagnose abnormal areas such as cancerous tissues easier by 
observing fluorescence, fluorescence in two wavelength bands are detected and 
reproduced. In a prior art example, there was a problem that cost can not be 
reduced as compared with the case of one intensifier because each fluorescence 
is produced into an image by using two image intensifies. 
There was another problem that the size of camera would become larger and 
operability was decreased. 

[0004] 

For example, the device for observing fluorescence by an endoscope is 
disclosed in the Japanese Patent Publication gazette No. H06-90134. 
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Configuration of this device is as follows. Laser light is irradiated to an examined 
object through an endoscope, etc. Fluorescence from the irradiated object is 
guided through an endoscope and a dichroic mirror. The light reflected by four 
mirror segments is received by the detector which has four filter segments that 
transmit the light of four different wavelengths. The output from the detector is 
processed into an image by computer so that a cancerous tissue can be 
detected. In addition, it also describes that an image intensifier is arranged 
before this detector. 

[0005] 

[PROBLEM ADDRESSED] 

In the prior art of the gazette mentioned above, there was a disadvantage that 
resolution quality was lowered because light was received by one detector that 
was divided into four filter segments which passes through each of four different 
wavelengths. 

[0006] 

With the background described above, the present invention is directed to 
providing a fluorescence observation device through endoscopic system for 
reducing cost and improving resolution. 

[0007] 

[SOLUTION OF THE INVENTION] 

A fluorescence observation device designed to be used through an endoscope, 
which detects at least two different bandwidths among fluorescence emitted from 
the irradiated living tissue by excitation light through an endoscope and which 
generates a fluorescence image, having; 

spectroscopy image dividing means for dividing the said fluorescence image into 
optical images of at least two wavelength bands which are shorter wavelength 
and longer wavelength; enlargement optical system which enlarges that the size 
of the optical image of shorter wavelength band which is divided by said 
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spectroscopy image dividing means; one image intensifier for intensifying the 

brightness of each optical image including the image through the enlargement ( 

optical system; solid state image detecting element which photoelectrically 

converts each intensified optical image into electrical signal. 

By providing these, resolution is improved by enlarging a size of the optical 

image of the shorter wavelength band which participates to the structure in an 

enlargement optical system. Also, it is made possible to reduce cost by sharing 

one image intensifier. 

[0008] 

[EMBODIMENT] 

The embodiment of this invention is described referring to the drawings 
appended herein. 

(First embodiment) Fig. 1 through Fig. 4 relates to the first embodiment of this 
invention. Fig. 1 is an explanatory drawing to show a general configuration of the 
first embodiment of a fluorescence observation device intended to be used 
through en endoscope. Fig. 2 shows the component of a rotation filter. Fig. 3 
shows the component of image detecting means for fluorescence observation. 
Fig. 4 shows two areas that display fluorescence images by fluorescence 
observation image detecting element. 

[0009] 

As shown in Fig. 1, a fluorescence observation device (1) with the first 
embodiment having; 

an optical endoscope (2) (hereafter described as endoscope) which is inserted in 

a living body; a light source (3) for providing illumination light to the endoscope 

(2); a image detecting camera (4) which is detachably mounted on the 

endoscope (2); a white-light camera control unit (CCU) 6 which processes 

normal observation image detecting signals recorded in CCD (5) for regular 

observation/white light, which is built in the camera (4), and generates normal 

observation image; CCU (9) for fluorescence which processes a fluorescence ( 
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image detecting signal detected by CCD (8) for fluorescence, which receives a 
fluorescence image through an image intensifier (1.1.) (7) and reproduces 
fluorescence image; an image processor (10) which processes the fluorescence 
image output by CCU (9); a monitor (12) for displaying image signal from CCU 
(6) for white light and the image processor (10) through a superimpose circuit 
(1 1 ); a controller (1 3) for controlling operation of image processor (1 0); a foot 
switch (14) which controls switching operation between a fluorescence and a 
normal observation through the controller (13). 

[0010] 

The endoscope (2) has an elongated insertion part (15), an operating part (16) of 
that rear end, and an eyepiece part (17) of that rear end, and a light guide cable 
(18) extended from the operating part (16). A connector (19) is provided on the 
end part of the light guide cable (1 8) to be able to detach freely from the light 
source (3). 

[0011] 

The light guide (21 ) with the function of transmitting white light and excitation light 
is inserted into the insertion part (15), the operating part (16), and the light guide 
cable (18). White light or excitation light is supplied to the light source (3) by 
attaching the connector (19). 

[0012] 

In the light source (3), a metal halide lamp (23) is provided as a source for both 
illumination light and excitation light to perform observations. The light from the 
lamp (23) is transmitted through a rotation filter (25) rotated by a motor (24) and 
supplied to the light entrance of light guide (21) via a condenser lens (26). 

[0013] 

As shown in Fig. 2, the rotation filter (25) is a disc with two fan-shaped apertures. 
A transparent glass (27) and a blue filter (28) which transmits blue wavelength 



light are attached to each aperture. When the transparent glass (27) is located on 
the optical path, white light is supplied to the light guide (21 ) for illumination light 
And, when the blue filter (28) is located on the optical path, excitation light is 
supplied to the light guide (21 ) to observe fluorescence. 

[0014] 

The light transmitted by the light guide (21) is transmitted and enlarged by an 
illumination lens (31 ) and passes through the surface of an illumination window 
mounted on the end part (29) of the insertion part (15). Then the light is 
irradiated to an object, for instance, a surface of organ in body cavity. 

[0015] 

The observation port is provided next to the illumination window and an objective 
lens (32) is attached to this observation port. Fluorescence emitted from the 
object irradiated by reflection light or excitation light is projected to the image 
formation -position by the objective lens (32). 

[0016] 

The end surface of an image guide (33) is arranged at the image formation 
position. The image is transmitted to the rear end surface of the image guide (33) 
through the inside of the insertion part (15), etc. For a normal observation image, 
the enlarged image can be observed by naked eyes through an eyepiece lens 
(34) which is attached to the eyepiece (17) of the opposite side of the rear-end 
surface of the image guide (33). 

[0017] 

When the image detecting camera (4) is attached to the eyepiece part (16), a 
movable mirror (36) is arranged to reflect light from the eyepiece lens (34) in this 
image detecting camera (4). An image formation lens (37) is arranged on the 
optical path of the light reflected by the movable mirror (36). The image is 
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formed in CCD (5) for white light via a reflection prism (38) which is arranged 
against the image formation lens (37). 

[0018] 

After the signal is photoelectrical^ converted by CCD (5), it is input into white 
light use CCU (6) and converted into a video signal. The normal observation 
image detected by the white light illumination is displayed on the monitor (12) via 
the superimpose circuit (11). 

[0019] 

The movable mirror (36) is operated by a driver (39) and this driver is controlled 
by the control device (13). In other words, for a normal observation, the movable 
mirror (36) is arranged on the optical path as shown in a dotted line. For 
fluorescence observation, the control device (13) sends a control signal to the 
driver (39) and the movable mirror (36) is arranged by the driver (39) in a 
condition to retract from the optical path as shown in a solid line. The light 
through the lens (34) is guided to the image detecting means (40) side for 
fluorescence. The fluorescence image detecting means (40) is shown in a large 
scale on Fig. 3. 

[0020] 

An image formation lens (41) is set up to oppose the lens (34). A dichroic mirror 
(42) is arranged in 45-degree inclination position on the optical path to oppose 
the image formation lens (41). The dichroic mirror (42) selectively reflects a red 
wavelength light and passes through other wavelength lights. 

[0021] 

The light passed through the dichroic mirror (42) is entered into I.I. (7) through 
the green filter (43), which only passes through a green wavelength light, and 
through magnifying zoom lenses (44). The image is formed in CCD (8) for 
fluorescence after the light is amplified. The light reflected by the dichroic mirror 



(42) is reflected by the mirror (45) and entered into the I.I. (7) after passing 
through a red filter (46) which only transmits a red wavelength light. Then the 
image is formed in CCD (8) for fluorescence after the light is amplified. 

[0022] 

In this embodiment, the image detecting means (40) for fluorescence is 
structured to obtain a fluorescence image from two different wavelength ranges: 
a range of a shorter wavelengths and a range of a longer wavelengths. More 
specifically, it is designed to divide and obtain a fluorescence image in a green 
wavelength range and a red wavelength range. As shown in Fig. 3, an 
enlargement optical system for amplifying the image on the optical path, the 
zoom lenses (44), are located on the optical path for obtaining a green 
fluorescence image. The green fluorescence image is detected in a relatively 
larger second area (48) than the first area (47) for detecting a red fluorescence 
image of the shared I.I. (7). 

[0023] 

On the light receiving surface of I.I. (7), as shown in Fig. 4, the light of green 
wavelength magnified by the zoom lenses (44) is projected onto the area (48) 
and the light of red wavelength is projected onto the area (47) which is relatively 
smaller than the area (48) to share fluorescence observation. After each light is 
amplified, the images are projected onto the similar areas (as the area (47) and 
(48))of CCD (8) for fluorescence arranged against the rear side of I.I. (7). The 
arrow in Fig. 3 also indicates the area (47) and the area (48) as an example. 

[0024] 

Thus in this embodiment, energy is high. The characteristic of this embodiment 
is that a fluorescence image with high resolution can be obtained by; 
making energy smaller in the image detecting area of shorter wavelength which 
participates in the structure of the fluorescence image (or which decides the 
structure dominantly), larger than the image detecting area for longer wavelength 
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which participates in a color tone (or which dominantly indicates a color tone of 
cancerous tissue different from normal tissue). 

[0025] 

Also, in this embodiment, when a condition is selected to perform periodically 
detecting a normal image and a fluorescence image by the foot switch (14), a 
displaying image on the monitor (12) can be chosen. It can be set up for either 
detecting a normal image and observing that image (display condition) or 
detecting a fluorescence image and observing that image. 

[0026] 

For example, by turning on the mutual image-detecting mode selection switch on 
the foot switch (14) when the condition of performing periodically a normal image 
and a fluorescence image is selected, a normal image display or a fluorescence 
image display can be chosen by the display selecting switch on the foot switch 
(14). For example, it can be selected for either detecting a normal image and 
observing the normal image (display condition) or detecting a fluorescence image 
and observing the fluorescence image by the image detecting mode selection 
switch. 

[0027] 

Next, an effect of this embodiment will be explained. When choosing a white- 
light image detecting mode by the image detecting mode selection switch on the 
foot switch (14), the selection or indication signal is input into control device (13). 
The control device (13) arranges the movable mirror (36) like a condition shown 
in a dotted line through the driver (39) and also arranges the transparent glass 
(27) on the rotation filter (25) to be on the optical path by controlling the motor 
(24). 



[0028] 

White light from the metal halide lamp (23) of the light source (3) is projected 
onto the light guide (21) through the transparent glass (27). The light transmitted 
by the light guide (21), irradiated to a target site, such as a intra-corporeal 
diseased area to be viewed, via the illumination lens (31) on the end surface 
attached to the end (29) of an endoscope (2). 

[0029] 

An image of the irradiated part is projected to the front end surface of the image 
guide (33) by the objective lens (32) and transmitted to the rear end surface of 
the eyepiece part (17). After being reflected by the movable mirror (36) and so 
on, in the image detecting camera (4), the image is reproduced by CCD (5) for 
white light. 

After the image is converted photoelectrically into an electrical signal by CCD (5) 
and input to CCU (6) for white light and converted into a video signal, it is input 
into the monitor (12) through the superimpose circuit (1 1 ). The normal 
endoscope image detected under white light is displayed on the screen of 
monitor. 

[0030] 

The parts for observation such as a diseased part, are observed under the 
illumination of visible light, if it is desirable a fluorescence image detecting mode 
is chosen by selecting the image detecting mode selection switch on the foot 
switch (14) so that the selection or indication signal is input to the control device 
(13). The control device sets the movable mirror (36) to the condition shown in a 
solid line through the driver (39) and also sets the blue filer (28) on the rotation 
filter (25) to be on the optical path by controlling the motor (24). 

[0031] 

In this condition, only a blue wavelength component of white light of the metal 
halide lamp (23) of the light source (3) is passed through the blue filter (28) and 
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entered into the light guide (21 ). The light from the light guide (21 ) is irradiated to 
a target site such as a intra-corporeal diseased area to be viewed after it is 
transmitted through the illumination lens (31) via the front end surface attached to 
the end part (29) of the endoscope (2). 

[0032] 

And excitation light is irradiated to the illuminated part. Fluorescence emitted by 
this excitation light is projected to the front surface of the image guide (33) by the 
objective lens (32) and the image is transmitted to the rear end surface of 
eyepiece part (17). Furthermore it goes through the image formation lens (41) of 
the image detecting camera (4). And the red fluorescence component of the light 
is reflected by the dichroic mirror (42) and transmitted to the light-receiving 
surface of LI. (7) through the red filter (46). After the light is amplified, the CCD 

(8) for fluorescence generates an image. The fluorescence green component of 
the light passes through the dichroic mirror (42) and the green filter (43) and is 
then magnified by the zoom lenses (44) and transmitted to the light-receiving 
surface of I.I. (7). After the light is amplified, CCD (8) for fluorescence generates 
an image. 

[0033] 

After the signal is photoelectrically converted by CCD (8), it is input into the CCU 

(9) for fluorescence and then converted into a video signal. The video signal is 
output to the image processor (10). The image is separated into the first area 
(47) and the second area (48) as shown in Fig. 4. After each image is temporarily 
stored into separate memories, a fluorescence image is produced by magnifying 
the image of the first area (47) to become the same size as the image of the 
second area (48). 

[0034] 

In this case, the green fluorescence image, which is dominantly contains 
structural information about the tissue, is magnified by the zoom lenses (44) and 
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is formed on the light-receiving surface of I.I. (7). After optical amplification is 
performed, the CCD (8) for fluorescence photoelectrical^ converts it into an ( 
electrical signal. The green fluorescence image magnified to a larger size than 
the red fluorescence image which is simply participates in color information. The 
image is formed on the light-receiving surface of I.I (7). By doing this, a high 
resolution is maintained. (For example, when an image is detected by the same 
size area, color information can indicate whether it is a malignant area or a 
benign area; however, outlines like the boundary of malignant and benign area 
become unclear.) 

[0035] 

Therefore, when fluorescence images from two different wavelength bands are 

superimposed on the screen of monitor, the structure or the outline of the tissue 

is shown clearly on the superimposed fluorescence image. Also the color 

information of a benign area and a malignant area such as a cancerous tissue is 

shown by the clearly-displayed tissue. Information such as a size or a shape of 

the malignant area can be obtained and it also makes easier to examine the ( 

malignant area by biopsy. The fluorescence image with high resolution which 

makes easy to diagnose can be obtained. 

[0036] 

It makes it possible to reduce the cost because the image detecting camera (4), 
which can detect fluorescence images from two wavelength bands using one I.I. 
(7) and mounted on the eyepiece part (17) of the endoscope (2). Also small and 
light system can be created so that operability will be improved by avoiding the 
operation of big and heavy system. 

[0037] 

When the mutual image detecting mode is selected, the control device (13) 
rotates the motor (24) at a regular speed. It sets the movable mirror (36) shown 
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as a dotted line through the driver (39) and the movable mirror (36) as a solid line 
through the driver (39) in the condition of the blue filter (28) on the optical path. 

[0038] 

After the image signal recorded by CCD for white light (5) is processes by CCU 
for white light (6) and the image signal recorded by CCD for fluorescence (8) is 
processed by CCU for fluorescence (9). Each image processed by the image 
processor (10) is output to the superimposition circuit (11). 

[0039] 

The operator can display either a white light image or a fluorescence image and 
also simultaneously display a white light image and a fluorescence image by 
selecting the foot switch. The fluorescence image in this case can be displayed 
in a condition with high resolution. 

[0040] 

According to this embodiment, when a fluorescence image is displayed on the 
monitor (12), the structure or the outline of a tissue is displayed clearly and also 
the color information of a benign area and a malignant area such as a cancerous 
tissue is shown by clearly displayed tissue. Information such as the size or the 
shape of a malignant area can be obtained and it also makes easier to examine 
the malignant area by biopsy. A fluorescence image with high resolution can be 
obtained which makes it easy to diagnose can be obtained. 

[0041] 

The cost can be reduced because the image detecting camera (4) attached to 
the eyepiece part (17) of the endoscope (2), can obtain a fluorescence image 
from two wavelength bands utilizing one I.I. (7). Favorable operability can be 
secured by making a light-weight and small-sized device to avoid operating a 
large and heavy device which is hard to operate. 
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[0042] 

(The second embodiment) ( 
Fig. 5 shows the image detecting means for fluorescence (51) in the second 
embodiment of this invention. The image detecting means for fluorescence (51) 
in Fig. 5 arranges the neutral density filter (52) (abbreviated to ND filter) which is 
on the optical path of detecting a red color, is disc shaped, continuously changes 
a ratio of transmittance of light in peripheral direction. By making the ND filter 
(51) rotatable by a motor (53), it is possible to set the condition of optical-path 
part of a red light to any arbitrary transmittance ratio. 

[0043] 

Other components are the same as that of the first embodiment. 
According to this second embodiment, an appropriate intensity of each 
fluorescence image can easily be adjusted because two images are captured by 
shared I.I (7) as shown in Fig. 4. 

[0044] ( 
In prior art, fluorescence images of each wavelength band had been obtained by 
two l.l.s, intensity of both fluorescence images were adjusted appropriately by 
adjusting the gain of I.I. and displayed by performing such as superimposition. 
However, when optical amplification is performed by the shared I.I (7) like this 
example, the image processor only can perform adjustment of weighing. In this 
embodiment, by arranging the ND filter (52) on the optical path, intensity of both 
fluorescence images can be adjusted appropriately and displayed by performing 
such as superimposition. 

[0045] 

Fig. 6 shows the image detecting means for fluorescence (55) in the modification 
of the second embodiment. 
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In this modification, the red filter (46) is composed of an interference filter and 
this interference filter is rotated from the perpendicular position to the optical path 
to a suitable angle 0 by the stepping motor (56). 

[0046] 

When this surface of interference filter is located in the perpendicular position to 
the optical path, it shows the transmission characteristics illustrated as a solid 
line of Fig. 7. When it is angled like 6, the transmission characteristics are shown 
as a dotted line. 

[0047] 

Therefore, the red light transmission can be adjusted by changing the angle of 
the interference filter. The effect of this modification is the same as that of the 
second embodiment. 

The ND filter (52), etc can be arranged on the optical path obtaining a green 
fluorescence image instead of the optical path of a red fluorescence image. 
Moreover, they may be arranged on both optical paths. 

[0048] 

(The third embodiment) 

Next, the third embodiment of this invention will be explained by referring to Fig. 
8 and 9. In the first embodiment, the image detecting means for white light for a 
white light observation image and the image detecting means for fluorescence for 
a fluorescence observation image were set up separately for exclusive use. 
However, in this embodiment, the front-end part of the insertion part of an 
endoscope is made in a smaller diameter by the image detecting means which 
uses the same image detecting element. Fig. 8 shows the components of the 
image detecting means provided on the tip part of an endoscope. Fig. 9 shows 
both images detected by CCD as a shared image detecting element. 
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[0049] 

The endoscope (61) shown in Fig. 8 is an electronic endoscope which has a built 
in the image detecting means at the end part (63) of the insertion part (62). The 
light guide (64) is inserted into the insertion part (62) and is connected to the light 
source, which is not illustrated, for supplying an illumination light and an 
excitation light. 

In the light source (3) in a example of Fig. 1 , the rotation filter (25) is provided 
with the red (R), the green (G), and the blue (B) filter to supply an illumination 
light for a normal observation in sequence of R, G, B, and also the B filter to 
transmit an excitation light for a fluorescence observation. In addition, the B filter 
to transmit excitation light may be shared with the B filter for a normal 
observation. 

[0050] 

The light of R, G, and B sequence or the blue excitation light is transmitted by the 
light guide (64) and is irradiated to the examined object side through the 
illumination lens (65) of front part (63). An objective lens (66) for normal 
observation/white light observation and an objective lens (67) are placed next to 
the illumination lens (65). The light entering into the objective lens (66) is 
transmitted through the relay lens (68) and the image is captured by CCD (70) 
facing the aperture part of the mask (69). 

[0051] 

The light entering into the objective lens (67) is split into two branches by the 
prism (72) which has the dichroic mirror (71 ). The light passing through the 
dichroic mirror (71 ) is transmitted by the green filter (73) for only green 
wavelength light. After optical amplification is performed by I.I. (74), the image is 
captured by CCD (70) facing the aperture area of the mask (69) via the lens (77). 
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[0052] 

The light reflected by the dichroic mirror (71) is transmitted to the red filter (76) 
and only a red wavelength light is transmitted by the red filter (76). After optical 
amplification is performed by I.I. (74), the image is captured by CCD (70) facing 
the aperture area of the mask (69). 

There is one shared I.I (74) in this embodiment; however, one I.I. can be 
arranged between the green filter (73) and the lens (75); and another I.I. can be 
arranged between the red filter (76) and the lens (77). 

[0053] 

In this embodiment, a green fluorescence image (79G) and a red fluorescence 
image (79R) and a white light image (79W) are detected by CCD (70) as shown 
in Fig. 9. 

In fact, the white light image (79W) is composed of elements of R, G, and B 
detected under R, G, and B illumination light. 

[0054] 

After the output of CCD (70) is input into a CCU, which is not illustrated, and a 
signal is processed into a video signal, each image is displayed on the monitor. 
In this embodiment, it is possible to make the end part (63) in a smaller diameter 
because the image detecting means at the front end part (63) uses the same 
image detecting element for detecting a white and a fluorescence image. 

[0055] 

(The fourth embodiment) 

Next, the fourth of this invention will be explained with reference to Fig. 10. and 
11. In this embodiment, the front-end part (of the insertion part of an endoscope) 
is made in a smaller diameter by utilizing an image detecting means which 
shares image detecting element in the same way as the third embodiment. Fig. 
10 shows the components of image detecting means provided on the front end of 
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an endoscope. Fig. 1 1 shows two images detected by CCD as a shared image 
detecting element. 

[0056] 

The image detecting part of the fluorescence side for the endoscope (81) shown 
in Fig. 10 is composed differently from that of endoscope (61) shown in Fig. 8. In 
other words, the excitation light cut filter (82), I.I. (83) and the lens (84) are 
placed on the optical path between an objective lens (67) and a mask (69). 

[0057] 

As shown in Fig. 1 1 , it is made to detect a white light image (79W) and a 
fluorescence image (79K) in CCD (70) in this embodiment. In the third 
embodiment, it was made to capture an image by separating the fluorescence 
image of two lights in two wavelength bands. In this embodiment, however, it is 
composed to capture an image without separating the fluorescence image of two 
lights in two wavelength bands. 

f 

[0058] 

Other components are the same as that of Fig. 8, the same symbol is used for 
the same component and explanation is omitted. 

According to this embodiment, it can omit the optical system which separates a 
fluorescence image in perpendicular direction to the optical axis of an objective 
lens (67) bacause it is made to detect the fluorescence image of two light in two 
wavelength bands without separating. Therefore, the front end part (63) can be 
made in a smaller diameter. 

[0059] 

(The fifth embodiment) 

Next, the fifth embodiment of this invention will be explained with reference to 
Fig. 12. 



( 



In this embodiment, the image detecting means for fluorescence (40) in Fig. 3 is 
modified to an image detecting means for fluorescence (90) in Fig. 12. 
The light through the lens (41 ) is branched in two directions by the dichroic mirror 
(91) in the prism (92). Further, the green filter (93) transmits only green 
wavelength light from the light passed through the dichroic mirror (91 ). After the 
light is amplified by I.I. (94), the image is captured in monochrome CCD (8A) 
through the fiber (95A). 

[0060] 

The red wavelength light from the light reflected by the dichroic mirror (91 ) is 
transmitted through the red filter (96). After the light is amplified by I.I. (94), an 
image is captured in monochrome CCD (8B) through the fiber (95B). 

[0061] 

In this embodiment, the image detecting means for fluorescence (90) is made 
into one I.I. (94) and two fluorescence images of two wavelength bands is divided 
into two and each image through fibers (95A) and (95B) is light-guided into 
respective CCD (8A) and (8B). Each image signal converted photoelectrically by 
CCD (8A) and CCD (8B) is input into respective CCU (9A) and (9B). After they 
are converted into each video signal by CCU (9A) and (9B), the superimposition 
circuit superimposes two fluorescence images and one fluorescence image is 
displayed on the monitor. 

[0062] 

According to this embodiment, the cost, size, and weight of image detecting 
camera can be reduced because optical amplification is performed by one 
shared I.I. (94). Also, it can be made unnecessary to separate two fluorescence 
images of two wavelengths by image processor since two fiber (95A) and (95B) 
light-guide them to respective CCD (8A) and CCD (8B). 



[0063] 
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(The sixth embodiment) 

Next, the sixth embodiment of this invention will be explained with reference to ^ 
Fig. 13. 

In this embodiment, the image detecting means for fluorescence (40) in Fig. 3 is 
modified to the image detecting means for fluorescence (98) in Fig. 13. The 
mirror (45) is made rotatable and two CCD (8A) and CCD (8B) receive the 
fluorescence image amplified by I.I. (7). 

[0064] 

One CCD (8B) shown in Fig. 13 is made movable in the perpendicular direction 
to the optical axis and the direction of the optical axis. Having position 
adjustment means for changing the position connecting a fluorescence image to 
CCD (8B), the outputs from CCD (8A) and CCD (8B) can be accurately 
superimposed. Therefore, the diagnostic ability can be improved using the 
accurate superimposition image. 

[0065] ( 

In addition, for example, in the first embodiment, the zoom lenses 44 are used as 

an enlargement optical system; however, it is not limited to use the zoom lenses 

(44) but the optical system that expands only a fixed scale factor can be used. 

Also, it is not limited to arrange an enlargement optical system on the optical path 

between the green filter (43) and I.I. (7) but it can be arranged between the 

dichroic mirror (42) and the green filter (43). 

[0066] 

In the first embodiment, the spectroscopy image dividing means for dividing a 
fluorescence image into optical images of two wavelength bands is adopted but 
in addition the spectroscopy image dividing means which divides a fluorescence 
image into more than two wavelength bands can be used. 
Any embodiments consisting of some part of each embodiment as mentioned 
above belong to this invention. 

( 



[0067] 

[Additional Remarks] 

1 . A fluorescence observation device through endoscopic system, which 
detects at least two different bandwidths among fluorescence emitted from the 
irradiated living tissue by excitation light through an endoscope and captures a 
fluorescence image, having; 

spectroscopy image dividing means for dividing the said fluorescence image into 
optical images of at least two wavelength bands which are shorter wavelength 
and longer wavelength; enlargement optical system which enlarges that the size 
of the optical image of shorter wavelength band which is divided by said 
spectroscopy image dividing means; one image intensifier for intensifying the 
brightness of each optical image including the image through the enlargement 
optical system; solid image detecting element which photoelectrically converts 
each intensified optical image into electrical signal. 

[0068] 

2. In the above-mentioned additional remark 1 , the wavelength band of 
shorter-wavelength is a green area and the wavelength band of the longer 
wavelength is a red area. 

3. In the above-mentioned additional remark 2, the image of a green area is 
projected larger than that of a red area on the image intensifier. 

4. In additional remark 1 , said fluorescence observation device through 
endoscopic system is an external attachment camera for fluorescence 
observation which is detachable to the eyepiece part of an endoscope. 

[0069] 

5. A fluorescence observation device through endoscopic system, which 
detects at least two different bandwidths among fluorescence emitted from the 
irradiated living tissue by excitation light through an endoscope and which 
generates a fluorescence image, having; 



spectroscopy image dividing means for dividing the said fluorescence image into 
optical images of at least two wavelength bands which are shorter wavelength 
and longer wavelength; 

one image intensifier for intensifying the brightness of each optical image divided 
by said spectroscopy image dividing means; solid image detecting element which 
photoelectrically converts each intensified optical image into electrical signal; 
brightness variation means which is arranged between said spectroscopy image 
dividing means and said image intensifier to change at least one brightness 
among the divided optical images. 

[0070] 

6. In additional remark 5, said brightness variation means is a variable ND 
filter. 

7. In additional remark 5, said brightness variation means is the interference 
filter which can change an angle in relation to the optical axis. 

[0071] 

8. In additional remark 5, it has the enlargement optical system to expand 
the size of the optical image of the wavelength band of shorter wavelength in the 
optical image divided by said spectroscopy image dividing means. 

9. In additional remark 5, said fluorescence observation device through 
endoscopic system is an external attachment camera for fluorescence 
observation which is detachable to the eyepiece part of an endoscope. 

[0072] 

10. A fluorescence observation device through endoscopic system, which 
detects fluorescence emitted from the irradiated living tissue by excitation light 
through an endoscope and generates a fluorescence image and which captures 
an image of reflected light from the living tissue by white light irradiation and 
displays and diagnosis said fluorescence image and said white image, having; 
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one solid state image detecting element for detecting both said fluorescence 
image and white light image; the objective optical system for dividing said 
fluorescence image and said white light image and capturing both images in said 
solid image detecting element; at least one image intensifier which is arranged 
on the optical path of said solid image detecting element for intensifying the 
brightness of said fluorescence image and the fluorescence image divided by the 
objective optical system. 

11. In additional remark 1 0, said fluorescence image is divided by images of 
two wavelength bands and amplified by said image intensifier. 

[0073] 

[Effect of the invention] 

According to this invention as explained above, 

the fluorescence observation device through endoscopic system, which detects 
at least two different bandwidths among fluorescence emitted from the irradiated 
living tissue by excitation light through an endoscope and captures a 
fluorescence image, having; 

spectroscopy image dividing means for dividing the said fluorescence image into 
optical images of at least two wavelength bands which are shorter wavelength 
and longer wavelength; enlargement optical system which enlarges that the size 
of the optical image of shorter wavelength band which is divided by said 
spectroscopy image dividing means; one image intensifier for intensifying the 
brightness of each optical image including the image through the enlargement 
optical system; solid image detecting element which photoelectrical^ converts 
each intensified optical image into electrical signal. 

Therefore, the resolution is improved by expanding the size of the optical image 
of the wavelength band of the shorter wavelength which participates in the 
structure with an enlargement optical system". Also, it can be made possible to 
reduce a cost by using one shared image intensifier. 



[BRIEF EXPLANATION OF DRAWINGS] 
[FIGURE 1] 

The diagram showing the entire component of 
the fluorescent observation device through an 
endoscopic system of the first embodiment 
of thisinvention. 

[FIGURE 2] 

The front elevation showing the component of a 
rotating filter. 

[FIGURE 3] 

The diagram showing the component of 

fluorescent image detecting means for an observation. 

[FIGURE 4] 

The diagram showing the area of the 
fluorescent image of the two image-formed by 
the fluorescent image detecting element for an 
observation. 

[FIGURE 5] 

The diagram showing the component of image 
detecting means for fluorescence in the 2nd 
embodiment of this invention. 

[FIGURE 6] 

The diagram showing the component of image 
detecting means for fluorescence in the 
modification of a 2nd embodiment. 

[FIGURE 7] 

The diagram showing the permeation 
characteristic at the time of leaning the 
interference filter. 

[FIGURE 8] 

The diagram showing the component of the end 
of an endoscope in the third embodiment of this 
invention. 

[FIGURE 9] 

The diagram showing the fluorescent image 
image-formed by CCD. 



[FIGURE 10] 

The diagram showing the component of the end 
of an endoscope in the 4th embodiment of this 
invention. 

[FIGURE 11] 

The diagram showing the fluorescent image 
image-formed by CCD. 

[FIGURE 12] 

The diagram showing the component of image 
detecting means for fluorescence in the 5th 
embodiment of this invention. 

[FIGURE 13] 

The diagram showing the component of image 
detecting means for fluorescence in the 6th 
embodiment of this invention. 

[EXPLANATION OF DRAWINGS] 

I. .. fluorescent observation device 

through an endoscopic system 
2... endoscope 
3... light source 
4... image detecting camera 
5... CCD for white 
6... CCU for white 
7... I.I. (image intensified 
8... Fluorescent use CCD 
9... Fluorescent use CCU 
10... image processor 

II. .. superimposition circuit 
12... monitor 

13... control device 
14... foot switch 
15... insertion part 
21... light guide 
23... metal halide lamp 
24... motor 
25... rotating filter 
27... transparent glass 
28... blue filter 
32... objective lens 
33... image guide 
36... movable mirror 

40... Image detecting means for fluorescence 



42... dichroic mirror 
43... green filter 
44... zoom lens 
45... mirror 
46... red filter 
47... first area 
48... second area 
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[FIGURE 5] 
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[translation of Japanese text in Figure 5] 
53 motor 



99/10/28 



43/47 



(C) DERWENT 



JP11-104061-A 



[16] 



[FIGURE 6] 
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[translation of Japanese text in Figure 7] 
vertical axis: transmittance 
horizontal axis: wavelength ( lambda ) 
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[ft£Xfi£#] W m Ito, Susumu 

(57) [mm (57)[SUMMARY] 

[HWH [SUBJECT] 

MbT?#» J.o#fl?ig£ Cost reduction is possible, and the 

|b]±"C# 5ISrt&iRto^3teftS perendoscopic fluorescent observation 

^g£r£§i&i"<5 0 apparatus which can improve resolution is 

offered. 

mfc^m [SOLUTION] 

faffiM 2 <D%g%$U 1 7fd{iS-fe Image-pick-up means for fluorescence 44 is 
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ffiSHS^&i*^ 163fefiiSSH& built into eye-piece part 17 of an endoscope 2 

^& 4 4^ fg, £ fi^ ^^fcjfHfe with image-pick-up means for white. 

Recite 1/^X4 1 ^r^fcTfefi^ At the time of a fluorescent image pick-up, 

>f^n^s/^?7-42 (31 Alt incidence of the light which went through lens 

&ti, ^^Tt^^iliR^J^Slt^ 41 is performed to a dichroic mirror 42, and red 

tis $t)l:;7-45 -C&tt £ light is reflected selectively. 

frifclg., 7^7 4 4 6 Furthermore after reflecting by mirror 45, the 

LT I . I . 7 d&p^£tL> £ red filter 46 is transmitted and image-forms on 

Vc^V^n^f y# 5^-4 2£ I.IJ. 

Sii Lfc^teHc >r 4 3 "C Moreover as for the light which transmitted the 

ffife<ntk*E\z.%^fyt£^<D%$L dichroic mirror 42, the extract only of the optical 

#£>^ri s ttfcii £ £ t^X— green component dominant in the fixation of the 

A uyX4 4 ~Ct£;>c£tiT##? structure is performed with the green filter 43. 

tg;$S[p|±'t*5<£ 0 ^jtL^teW^ Furthermore the shared above-mentioned 

£r £#><5 cfc 9 K:*iI©iufE I . 1.1.7 image-forms so that it may be expanded 

I . 7 \z%£j££fri& 0 I . I . with zoom lens 44, the resolution may improve 

7 \z£ K> , #i It^^^t^fi'?: and a large area may be occupied. 

H^tiiif^^tbT^ii^^^tffl The fluorescent image of red and green is 

C C D 8 ~C$tJt £ tl* ?ttWM& respectively multiplied by 1.1.7, and light is 

£tiZ> 0 received on the shared fluorescent use CCD8, 

and photoelectric conversion is performed. 
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[translation of Japanese text in Selection Diagram] 
Refer to EXPLANATION OF DRAWINGS 



[CLAIMS] 



1 ] 

£«f&«fc "9fi§dE.L*:ibfe£'> 



[CLAIM 1] 

Excitation light is irradiated perendoscopically. 
The perendoscopic fluorescent observation 
apparatus which has the following. 
In the perendoscopic fluorescent observation 
apparatus which detects and image-ises at 
least the fluorescence generated from the 
organism tissue in two wavelength bands, 
spectroscopy image divide means for dividing 
the above-mentioned fluorescent image in the 
optical image of the wavelength band of the two 
of short-wave length and long wavelength at 
least, the enlargement optical system by which 
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J£^:*t*5J£^:3t^^ £ x the size of the optical image of the wavelength 

ItlfSfe^CTfe^^^r^fe^^r^fe band of short-wave length in the optical image 
#}te¥&tf>(^5 £ divided by the above-mentioned spectroscopy 

#xDlo<7M ^-J?>f yf^^ image divide means is expanded, one image 
77^7^ intensifier for redoubling the brightness of each 

nftf&^fe&tltc&yt^ffiL&ytW, optical image including the image which went 
^3rt , 5IIiffcSHiLSH L 1 ^ through the above-mentioned enlargement 

£^^5$lF^il^^;)fetS^£ optical system, the solid-state image-pick-up 
Bo element which performs the photoelectric 

conversion of each multiplied above-mentioned 

optical image. 

[#WOf£fflftK931 [DETAILED DESCRIPTION OF INVENTION] 



[0 0 0 1] [0001] 



[ISWWJRi"5SW^WP] [TECHNICAL FIELD] 

Srt^^E^^^^fe^. This invention relates to the perendoscopic 
^^ffo^^^M^h^^MM^ fluorescent observation apparatus which 
ff(^§!~f~5o performs fluorescent observation 

perendoscopically. 

[0 0 0 2] [0002] 



[PRIOR ART] 

In recent years, visible light is irradiated to an 
examined object. Also in the endoscope 
which observes that reflected light, the 
perendoscopic fluorescent observation 
apparatus provided with fluorescent function for 
observation is disclosed. 



[0 0 0 3] 



[0003] 
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^OERWENT 



^7tH^(^«J: K) ^EW^Mv)^^ In order to perform fluorescent observation for 

pC{iz:^ri^S , JL^r<i"'5fc*!)(c > the identification of abnormal parts, such as 

^Tt^r 2 ^(D&fk^r^Xtiklii L cancer tissue, detecting and image-ising the 

TPH^ffc^S d b&Tft>ti&o fluorescence in two wavelength bands is 

'&&mx*lt^(Dtctf){Z.^ &*<D performed. 

^bfc£2o<D-<^ — y"r s y In a prior art example, because each 

% >77^7t*Iifl:LT^50 fluorescence was made into an image by two 

X\ 1 o(cL.fc#^(c:it^<T{g: image intensifies for this reason, there was a 

^ * MfcT*# ft V\Pd^M^£>o problem that cost reduction is not possible 

tco iztz* ti t 5 ^^M^k LT, compared with the case where it has one. 

j^f^fetl&T't'So Moreover, the camera enlarges, and operativity 

also reduces. 

[0 0 0 4] [0004] 

Wx.fi, #^¥6-9 0 On the other hand, in the Japanese-Patent- 

1 3 4^*-Ctt, rtfttttcS Publication-gazette No. 6-90134, it applies to 

fflLXl&JtM^X^ an endoscope and the fluorescent apparatus 

/tLTV^o Z.<D%zMX*l$\s— which can be observed is disclosed, for 

1f**rta«**^LT*tt» example. 

It^fflM L, #*oS£|£ffc{ft!lri>k<ft In this apparatus, laser light is irradiated to an 

^%&P^y%MlkXJ^ 4 9 u <i y examined object via an endoscope etc. 

9 5 7 — %:^ LT^jt L N £ h And the light-guide of the fluorescence from an 

t^4o(7)^ y~ ir^V > bXfxi examined-object side is performed via an 

MLT, 4 o<D#j£Jl:<E>#;£rS endoscope and a dichroic mirror. 

4 o<7):7 jju#±jf?i 1/ Furthermore it reflects by the four mirror 

h^(tfclo^«It^ segments!3. 

}feU Z.(D%k%\^W<D\tij]$:^ Light is received by the one detector which 

>-t°^ — *TlHfe^3ILTJS*& provided the four filter segments which 

f^£r1^!±ii~ ; 5l#$c(w LTV^5 0 transmits the light of each four wavelengths, 
ftfc, Cl0^^p^M(7)tij(c N It is making the component which performs 

* — yry^T^f TfcWt the image processing of the output of this 

Vf bti<5 d t £>f2iSc LTl^o detector by computer, and detects a cancer 

tissue. 

In addition, before this detector, it has also 
described that an image intensifier is provided. 
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[0 0 0 5] [0005] 



Wfttmfc^Zo tlrZWk [PROBLEM ADDRESSED] 

M] In the prior art example of the above-mentioned 

±WA^(D^^MXlt, 4o(D gazette, because the light reception was 

&$.&coyt : kMi!ziirZ) 4 o©7 performed by the one detector divided into the 

4 ^9 ± ^ ^ > V Ltd four filter segments which transmit the light of 

o©t^^It $tJt LTV ^5 03 each four wavelengths, there was a 

T, ##?Bfc^{£T LT L£ 5 X disadvantage that the resolution reduces. 

[0 0 0 6] [0006] 

^^^f±x ±iz!i Lfc^Mffi^T This invention was formed in consideration of 

te£tifch(DX\ MfcT the above-mentioned end, and can do a cost 

iLo^?#b3r[p]±T#5$I reduction, and it aims at offering the 

rt$SStft^3teM§^B£ftWi" perendoscopic fluorescent observation 

5>Z b%B& : )b~t ; bo apparatus which can improve resolution. 

[0 0 0 7] [0007] 



[HWSrW*^5fc»W^ai [SOLUTION OF THE INVENTION] 

^f^^^&^l^Ehf&^t^M^L, Excitation light is irradiated perendoscopically. 

£{ftfijNft«fc VZ&tklstcikyt&'J? In the perendoscopic fluorescent observation 

&< H2o©MS^t^i±l apparatus which detects and image-ises the 

LW&4tt Zf&fa&l&ffi&ytWL fluorescence generated from the organism 

^^fif^S3V^T> SiJfS^^:^^ tissue at least in two wavelength bands, 

'pt£<> hh&&M:bW:$£-$kh(D spectroscopy image divide means for dividing 

2^<D&jk^^<D%¥&Kft'Wl the above-mentioned fluorescent image in the 

■f5fc»©#jteW{fe$MW¥B! optical image of the wavelength band of the two 

ts tufS^TfeiS^^^J^^^i of short-wave length and a long wavelength at 
9 ftWl&titcyt^jM.fcisft least, the enlargement optical system by which 

&;fl©&;fl^$W}te^&<D^:# the size of the optical image of the wavelength 

£ t > ftj band of short-wave length in the optical image 

ISllA^Tfe^^^rSfc^^r^'*^ divided by the above-mentioned spectroscopy 
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%^^(D^^h £ $rfptii"5fcfe image divide means is expanded, one image 
<D 1 o<7M ^ — v^-Y l/^rl/i/y intensifier for redoubling the brightness of each 
7^7(5:, mtZtfife&titc&yt optical image including the image which went 

through the above-mentioned enlargement 
x £1x^5 d <t J: 9 x & optical system, and the solid-state image-pick- 
le Tfc^^^^iiH^ ill up element which performs the photoelectric 
&<D&&^^(D%^$L(Dj^% £ conversion of each multiplied above-mentioned 
^rfc^LT^^ib^fSjiU optical image, by providing these, the size of 
o 1 oco-f ^ — v?>f y"rl/i/7 the optical image of the wavelength band of the 
7 *f T^r^ii^ijffl UTiS^^ h short-wave length which participates in the 
(b£r^?& LTV^5 0 structure with an enlargement optical system is 

expanded, and the resolution is improved. 
And, shared utilization of the one image 

intensifier is performed, and the cost reduction 

is made possible. 

[0 0 0 8] [0008] 



[ 3§ m <D MM mm ] [Embodiment] 

£tT\ EIS^^RS Lt$^(D Hereafter, the embodiment of this invention is 
^ife^ff^^rtft^"t"5o explained with reference to a drawing. 

1 (DMMOjfm) m 1 ftv^ (First embodiment) Fig. 1 or 4 concerns the 
4 J±*3§^<7)3! 1 <7)^£(D first embodiment of this invention. 
Kmiz&v), miiimi(omm Fig. 1 shows the entire component of the 
(DftM^&ft&MtfilkftWl^ perendoscopic fluorescent observation 
©<D^frft/&£r^U 12 2 fit® apparatus of the first embodiment. 
fe^^^lffig^U 12 3 Fig. 2 shows the component of a rotating 

filter. 

Sttf 12 4 fi^TfcH^ffiflt^ Fig. 3 shows the component of image-pick-up 
^^izfaigiZfriZ) 2oiDf)ti| means for fluorescent observation. 
(D^i^^Tjk^to Fig. 4 shows the area of the fluorescent 

image of the two image-formed by the 
fluorescent image-pick-up element for 
observation. 
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[0 0 0 9] [0009] 

M 1 MtjM" J: o \Z&$&$M<D%S 1 As shown in Fig. 1, with the optical endoscope 
<D%M<D]&t&<Z>%kyt&&$&\B. 1 ( below, endoscope ) 2 inserted in the living 
fi^^P^t^Jf A^ti^Tfe^^rt body, the fluorescent observation apparatus 1 
fflM (J^Tft^HtfEft) 2 of the first embodiment of this invention, the 
r. (Dlft&M 2 light source device 3 which supplies illumination 
53fciS§£fi3 t, F*3tS£l2 {£^F light to this endoscope 2, the image-pick-up 
j&S&t 5 $&M£tiZ>Wi ^ 7 camera 4 with which an endoscope 2 is loaded 
4 t x W$L% ^ y 4 Mf*ll££ ti which is detachable, the camera control unit for 
fcii^RiSffl (ii^y^) fc<5V^ white 6 which does signal processing of the 
6 feffl C C D 5 "CflH^ £ ftfc usual observation image-pick-up signal 
ii^lIf^JH^ff -l^fii #0*3 L recorded by the usual object (usual use) for an 
Tii^Si£££j#i~'5^S£^f observation or CCD 5 for white built into image- 
s' ^ 9 3 > h D pick-up camera 4, and generates a usual image 
~ y h ( C C U 1 1MB) 6 t , (CCU abbreviation), It is built into image-pick-up 
S^^7 4l:^ll^^ >f ^ camera4. 

-^yfy^77^f7 (I. Fluorescent use CCU9 which does signal 

I. £RME) 7^LtS)fei processing of the fluorescent image-pick-up 

SrUHfe-f- 5f)tfflCCD 8-eJft signal recorded on the fluorescent use CCD8 
^^tLfc^:)fe1ii^{f -^-^r{f which records a fluorescent image via the 

3LTi£;7t®^££^1~5^l image intensifier (I. I. abbreviation) 7, and 

$:tT9f )fefflCCU9 dr, generates a fluorescent image, monitor 12 

ffi C C U 9 fa h itif) £ frl 5 Sfc^ which displays the image signal from the image 

\&^r (H^f^) UL#t"t"5iIH& processor 10 which performs the image 

AQ;3£rfT o Wi^^tW^M 1 0 processing opposing to the video signal (image 

t , fifeffl C C U 6 RUm$LW± signal) output from the fluorescent use CCU9, 

S^iE 1 0 fab Ol^jf ^-^r^ and CCU 2 for white and the image processor 

— /<4 V/tf— XIhIK 1 1 L 10, via the superimposition circuit 11, and the 

T^7F"t"§^ — 9 1 ®^ control apparatus 13 which controls operation 

flying 1 0 rotttfs£:fflflli"5 of image processor 10, the foot switch 14 which 

$WSf 1 W^^Mb^ performs operation of the switching between 

%W,^t<D^]^(D^:\^UW^ usual observation and fluorescent observation 

f 13 £r;fr LTtf 57jxh via control apparatus 13. 
y 1 4 <b ^rttSo It has these. 

[0 0 10] [0010] 
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2 \-5.W&(DWXU 1 5 t Endoscope 2 has the long and slender insertion 

%V>'&9&(OMEU 16t =t <D& part 15, the operating part 16 of that rear end, 

$3<D&m& 1 7 £ , SifEgB 1 6 the eye-piece part 17 of that rear end, and the 

frbMlii&titz?^ btfj Yfr light-guide cable 18 extended from operating 

-Zffrl 8 ££^TU 7 J htf part 16. 

-i Y*r—zf)V l 8 tf^SBKili n Connector 19 is provided on the edge part of 

* * * 1 9 ftWLtf h tiTio <9 , the light-guide cable 18. 

%W3kW 3 MlFJi&g fe-C^c^ci" It is connectable with a light source device 3 

Z>Z tfrX~% Z> 0 and is detachable. 

[0 0 1 1 J [0011] 

Z<DWAU l 5 % ^f^lfU 16, The light guide 21 provided with function which 

7 4 K^-^H 8 rttc transmits white light and excitation light in this 

iZB&fttm&ytZfcm-FZm. insertion part 15, the operating part 16, and the 

ifeZmz-tcv^ K 2 1 light-guide cable 18 is passed through. 

Jfi§£*K ^t^?19^5ti By loading light source device 3 with 

'^M. 3 (d^if-t-S r t (di 9 % connector 19, white light or excitation light is 
ftWMW 3 a>£> 6fi3t£>5 V supplied from light source device 3. 

[0012] [0012] 

%WMM.Z ftdte, iiSM^ffl In the light source device 3, as the usual 

MVflytW>RTIfEh%LytMb LX$] illumination light source for an observation and 

xJi\ ^ ^/WN7/f \ t '7>7°2 the usual excitation source, for example, the 

31)mttXh'Q s Z<Dy>7°2 metal halide lamp 23 is provided. 

3 (Dyti**-? 2 4 Id J; 9 „ [I] By motor 24, the light of this lamp 23 transmits 

£ M ^\&7 ^/^25 trig the rotating filter 25 to rotate, 

ill L> $ h \^.%% ^ "sX 2 6 £• Furthermore the light-incidence end of a light 

iLt7^ K2 ICOtcA guide 21 is supplied via condenser lens 26. 

[0013] [0013] 

r (7)0^7^^^ 2 5(iH2(w This rotating filter 25 provides 2 fan-shaped 

7r:-t*J: 9 (c, R#x#t(c: 2 ogd Si aperture disc-shaped, as shown in Fig. 2. 

W.fflQ*m-f, &fflQ\atmW Transparent glass 27 and the blue filter 28 

^7^27 b"m<0®.M<Dyt$:M which transmits the light of a blue wavelength 



99/10/28 



12/47 



(C) DERWENT 



JP11-104061-A 



* 2 7 &yt&±\z3b&m£\ztt 
74 K2 ncttasuM 

Ji-g-Cifi^ K2 lie 



are attached to each aperture. 
And, when there is transparent glass 27 on the 
optical path, white light as a usual illumination 
light is supplied to a light guide 21. 

When there is a blue filter 28 on the optical 
path, the excitation light of a fluorescent 
observation is supplied to a light guide 21 . 



[0 0 14] 

y-i htfj K2 HciOeiSS 
ilfcjfefiif A*B 1 5 ©ftiSffi 2 
9 ©fig W Jg @ S ftfc Jfeflitffi 



[0014] 

From the end surface where the light 
transmitted by the light guide 21 was fixed to 
the illumination window of end 29 of insertion 
part 15, furthermore it expands through the 
illumination lens 31 and it is irradiated at the 
copied object such as the intra-corporeal organ 
surface. 



[0 0 15] 

r (Dm W & t- L Ttt 

m ix>x3 2 am v nnxh 

[0016] 



[0015] 

Next to this illumination window the observation 
port is provided, and objective lens 32 is 
attached to this observation port. 

The fluorescence which is excited by 
illuminating the reflected light or the excitation 
light from a photographed object, and is 
radiated focuses an image at that image- 
formation position by objective lens 32. 

[0016] 

The end surface of the image guide 33 is 



K 3 3 C03feffiS/5 s IEfi$ ft, W arranged at this image-formation position. 



A»l 5l*l^£ffii£ftfcCtf> 



The inside of insertion part 15 etc. is 
transmitted to that rear-end surface by this 
HiCEt-'fHi^-f 5 0 :©ISffi image guide 33 passed through. 

LT^II1&I$ 1 7 Id & >9 H To the usual observation image, an enlarged 
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H bftfcSclil H'X 3 4 L observation can be performed via eyepiece 34 
"C\ ii$"lt^^{c>?tLTIi£]lil which opposes this rear-end surface and was 
T't£±Sit5wi^T'#5, attached to the eye-piece part 17, with the 

naked eye. 



[0 0 17] 

IBU^X3 4{c*frS]LT"5Il!]5 
7-3 6^iH«$tb, ^w^r» 

[d^U^X3 7#IEg£tl, 

^i;;«i^yX3 7 (cjfj- 

IrI LTlEB£ftfc£tt7°!; Xi> 
3 8 ^LtefefflCCD 5 (C 



[0017] 

When loading with the image-pick-up camera 4 
which equipped this eye-piece part 16 with 
function of the fluorescent outside attachment 
camera for observation, in relation to eyepiece 
34 in this image-pick-up camera . 4, movable 
mirror 36 is arranged. 

The image-formation lens 37 is arranged at the 
optical-path side reflected by this movable 
mirror 36. 

The reflecting prism 38 which furthermore 
opposes this image-formation lens 37, and has 
been arranged, and the image forms on CCD 5 
for white. 



[0 0 18] 

c c d 5 k «t o ytwsm Ztl1Z 

it f-fi Sfiffl C C U 6 \Z X-h £ 

x-su y^-xmss 1 1 



[0018] 

The signal by which the photoelectric 
conversion was performed as for CCD5 is input 
into CCU 6 for white. 

After performing a conversion to a video 
signal, the usual observation image recorded by 
monitor 12 on the basis of the white illumination 
via the superimposition circuit 11 is displayed. 



[0019] [0019] 

bJS)=: 7-3 6liK7^ In addition, the movable mirror 36 is driven by 

y<3 9\z£ VmWiZtiZo :w driver 39. 

Vy<<s<3 9 fif&Mftgtt 1 3 1c This driver 39 is controlled by the control 

«k"JiW»Sti5. lift apparatus 13. 

H^<£>J|HH;:te N bJW} 5 7 — 3 In other words, in the case of usual observation, 

6 \t£MX*7F-? £ o Kyt$&_k[z. the movable mirror 36 is set up on the optical 
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EUKWEKf 



3?J«fi 1 3 riftWPflr** K9 
^3 9fc:i£»3, K9>C/<3 9 
(cj:i9 Blii]5 7-3 6{±»T* 

g4 0^@3t^LT^f 0 



path, as the dotted line shows. 

In the case of a fluorescent observation, control 

apparatus 13 sends a control signal to driver 

39. 

It is set as the condition of having retreated 
from the optical path as the continuous line 
showed the movable mirror 36 by driver 39. 

The light-guide of the light which went 
through lens 34 is performed to the image-pick- 
up means 40 side for fluorescence. 

Fig. 3 expands and shows this image-pick-up 
means for fluorescence 40. 



[0 0 2 0] 

? 5 7- 4 2 fifll 



[0020] 

In other words, opposing lens 34 the lens for 
image formation 41 is arranged. 
A dichroic mirror 42 is arranged in the condition 
of having opposed this lens for an image 
formation 41, and having inclined 45 degrees 
on that optical path. 

This dichroic mirror 42 reflects the light of red 
wavelength selectively, for example, and the 
light of other wavelengths is transmitted. 



[0 0 2 1] 

-A1/VX4 4 ^LT I.I. 

fo-tzitytm c c d s \z.&L*t& 

& 0 tit, ?4 9u4 %7 
-4 2X*RMLtzltlZiS 
7-4 



[0021] 

Incidence of the light which transmitted this 
dichroic mirror 42 is performed to I.I. 7 via the 
green filter 43 which transmits only the light of 
green wavelength selectively, and to zoom lens 
44. 

An image forms on fluorescent use CCD8 
with optical amplification. 
Moreover, the light reflected by the dichroic 
mirror 42 is further reflected by mirror 45. 
Incidence is performed to I.I.7 via the red filter 
46 which transmits only the light of red 
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^ 7 ^^4 6 ^LT I.I. wavelength selectively, and an image forms on 

7lcAtt£iV ytig$££tiX# the fluorescent use CCD8 with optical 

fa1-Z1k?>tmcCD8\z&Z& amplification. 

[0 0 2 2] [0022] 

&^M<DMMX~!ti , %;ytRiWi&.¥- In this embodiment, image-pick-up means for 

I&4 Oit 2o<£>^&5i£;g:$, fluorescence 40 is a wavelength range from 

o£ ^^^^Mv^M^^i^^: which two is different, the region where a 

^ift^^^&^i^, cfc^ft wavelength is short in other words, and the 

&}\a,t$c1*(D$.-$ki&t ^£gd$i wavelength range of a long wavelength, It is the 

S^T*<^)^3t#^r^#JLT#5 component of more specifically dividing and 

If^clc&oTfc 9 , #>o|2]3-e obtaining the fluorescent image in a green 

tftf^ Lfc J; 0 \^-W.^<D^.%^ £r wavelength range and a red wavelength range. 

f# 5 }fcS§_h{3.f2££;*;-t" 5 And it is considered as the enlargement optical 
^rkb LTf!lx.fi*X— system expanded on the optical path which 

4 4&iEfitL.T, *feo^3feffe obtains a fluorescent green image as Fig. 3 

&rflH^i"-5i§ 1 co|Ii§£4 7 <fc D explained, for example, a zoom lens 44 is 

<> ftfB 2 co£li$ 4 8 T*#il arranged. 

CO I . I . 7 £ «t 5 It is made to occupy shared I.I.7 in the 2nd 

bTV^o area 48 larger than the first area 47 which 

records the fluorescent red image. 

I 0 0 2 3 ] [0023] 

o*0, M4 iZTjk-tX 0 As shown in Fig. 4, while incidence of the light 

Hi£i-*il tt^ffi &ti& 1 o of the green wavelength in area 48 expanded in 

<D I . I. 7 CD^TfeE^fiX— the one 1.1.7 light-receiving surface used in 

j^u^yX 4 4 fd<£ 9 tifc shared with a fluorescent observation with the 

ffii§E4 8 ■CJ9:fe^&Jt03t* J A zoom lens 44 is performed in other words, 

itStuStiftK:, rco^M^48 incidence of the light of red wavelength is 

«k V h 'b £ V 4 7 X~fe&<D performed in area 47 smaller than this area 48. 

&.&<D%ftA%$ $ ^ti^'fri After performing optical amplification of each, 

Sftfcfl* *:<r>Wi\Z. it records in areas 47 and 48 in 1.17, and a 

ttfiiWiWt. Lfc^jfeffl CCD8T' similar area by the fluorescent use CCD8 

I . 17 X*<Dffi$,4 7 , 4 8 £ arranged oppositely at the rear. 

iRWR&IBifctMWfeSftSo In addition, the arrow shows areas 47 and 48 
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typically also in Fig. 3. 



[0 0 2 4] 



[0024] 



r. (D£ o \Clf.MM<DffiMX\$^ Thus in this embodiment, energy is high. 
^/V^rj^SK , ^%^<D%^.\z Energy is small in the image-pick-up area in 

M-^'t'S (^cV>fi1fiJ ia^r^SE^ the short-wave (or structure is decided 

Mflfcg-CWiBfl^g dominantly) length which participates in the 

^Sr^^/i'^r^/h £ < » fePH^ structure of the fluorescent image. 
B8-*r"f~5 (sfcv ^fiiESpBtei: fi It is made larger than the image-pick-up area 

5**Ufcffi#©&WSr£E in the long wavelength (or a normal part shows 

W(C^-f) ftj6fttoS§Ii|c dominantly the color tone of a different cancer- 

X } OhJX<^t ; 5Zt^X } 0, ft tissue part) which participates in a color tone, It 

#tea s Kv*£#ffite&#&;h,3 has been the characteristic that it is made to 

<fc 5 {^LTV^S r. obtain the fluorescent image with a high 

otV^o resolution. 

[0 0 2 5] [0025] 

izlt* ^MM^jf^MX^ty y Y Moreover, the case where the condition that a 

7-4 y^l 4(^ct Dii^®^^ foot switch 14 is used to choose periodically 

WL&b&%W&<0$k$Lh £*Jr)J$ imaging a usual image and imaging a 

6*J{£ff 5 Lfc^t-a K: fluorescent image in this embodiment, while the 

fi^^^ 1 2 (^7j^£ti<5®m image displayed by monitor 12 can be chosen, 

£tj1$RT^ S <t iiSffi^ it can set as imaging a usual image, and 

©IMl/li^l (^/Tftl) observation condition (display condition), or it 

fc&Jfe Lfc 9 ^Tfell^ i ©lilfc enables it to set as the image pick-up and the 
RX^M^VtM^jixfe Lfc *9 observation condition with a fluorescent image. 

[0 0 2 6] [0026] 

y h^^f y^l 4<D35 When the condition of performing periodically 

ESHfe^" - Killift^W jy ^"SrO imaging a usual image and imaging a 

Ni~5 b \z <t 9 ii^ffiHi^fll fluorescent image by turning on the mutual 

fab t)tlt©jlti: ^JrI^^) image-pick-up mode-selection switch of a foot 

fcif? 5 t^^^^StR L/c^r^n }c switch 14, for example, is chosen, the display of 

fi, 7s/h^^yfl4 £>^?f a usual image and the display of a fluorescent 
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jlft*>f ^ii^M^co image can be chosen by the display selecting 

^ t IkftM&fDi&TF t SrilJR switch of foot switch 14. 

~£%Z>° —lis iSife^— Kil^ While, it enables it to choose as imaging a 

*4 y^tck *) HftlftfeoflMfe usual image and observation condition (display 

RTfM&VtM condition), and imaging a fluorescent image 

and observation condition by the image-pick-up 

il&"C #^«tp(cLTV^-5o mode-selection switch. 

[0 0 2 7] [0027] 

&.\Z.$.&M<DM1&<Dttm %m.W Next an effect of this embodiment is explained. 

i"-5 D 7y h^>f l 4 toU if a white-light image-pick-up mode is chosen 

&-=E— Kii^^'f y^C: J; 19 6 by the image-pick-up mode-selection switch of 

feftflM&^E— KSril^-f 5 £ , a foot switch 14, that selection or an indication 

^OM^i^^t^Tjkit^ritM'M signal will be input into control apparatus 13. 

3kW 1 3 \zKf] &ti, ^\W^M While a control apparatus 13 sets the movable 

1 3 fi K7-f 3 9 LT "I mirror 36 as the condition of a dotted line via 

Wi \ 7 — 3 6 £,£l§CD:|£f§(c:t£ driver 39, it controls motor 24, and the rotating 

2 4 SrfrJ filter 25 is set as the condition that transparent 

M LT, IUte7 -< jv* 2 5*% glass 27 positions on the optical path. 
&±.\Cm.WtfJ * 2 7 wzw-f 

[0 0 2 8] [0028] 

^(DWBX'l-iytWMflt 3 (D^ $ in this condition, white light of the metal halide 

/w^-f Y*7>7°2 Z(D&&% lamp 23 of a light source device 3 transmits 

&MWtf7X 2 7^r^iiUT7 transparent glass 27, and incidence is 

-< h 1S 4 K 2 1 (c Alt £ tL, r performed to a light guide 21 . 

<D 7 << V #4 K 2 1 J: o T{k This light guide 21 transmits, 

ill £ ftHiS 2 c05fci$£& 2 9 it radiates to the parts for an observation, such 

\cfo<0Htfbtitc9c$5fE}frb& as an intra-corporeal diseased part, via the 

h M.BB^i 3 1 LXft illumination lens 31 furthermore an end surface 

^B^(Dm^MMU{yH^.tH from attached to end 29 of an endoscope 2, 

&f £*U ^<DSM££tKi^1-5o and that part is illuminated. 

[0 0 2 9] [0029] 

M $ fttc&mttty!} u ^X" 3 The illuminated part is image-formed on the end 
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2i:<tot-l' t*—i?%<4 K3 3 surface of the image guide 33 with objective 

ro^SM^ti, Z<Dmt lens 32. 

fc&Ztixm&Ml 7<R|<D&SS That image is transmitted, and it transmits to 

jg^KE^tk $ b\zWtfMl3> * the rear-end surface beside the eye-piece part 

7 4<7>pTI!j5- 7-3 6-CS#t# 17. 

£ti/T S-feffl C C D 5 M^-ft £ Furthermore a reflection etc. is performed by 

tlSo :®CCD 5 Id J; D3tlE the movable mirror 36 of the image-pick-up 

$ tit ££JB C C U 6 A camera 4, and CCD 2 for white image-forms. 

Jl&ti^ Sfc^ff •^■^^^^ti/fc A photoelectric conversion is performed by this 

ytf— XleJK 1 1 CCD5 and it inputs into CCU 2 for white. 

L"C^ = ^ 1 2 tA^l $ After performing a conversion to a video signal, 

ti y — ^®®(-(46-fe3feCDT it inputs into monitor 12 via the superimposition 

■ClWfcS*tfca#©rt&*iifc circuit 11. 

i^^^ti^o The usual endoscope image recorded under 

white light is displayed by the monitor screen. 

[0 0 3 0] [0030] 

&&%$<DM&tt&%MiL%*tf%.yt The parts for observation, such as a diseased 

<Df&Bfl(DTX'M&L-, ^Tfcft^r part, are observed under the illumination of a 

&3tri§£-f£14» y-ybx^y visible light. 

fl 4 (DM^Mi^— KjIJR^'I' y If it chooses a fluorescent image-pick-up mode 

f-^=fc •^^teflU^— K^iltR by the image-pick-up mode-selection switch of 

-££>il#^£VM3fB7jMf a foot switch 14 in desiring fluorescent 

^rltfflW&S. 1 3 KAt) &tis diagnosis, that selection or an indication signal 

UW&W. 1314^^^3 9^ will be input into control apparatus 13. 

^>LT"5Tifi5 7-3 6 £r^$i<D While a control apparatus 13 sets the movable 

^M^W^-iT^ t^\Z. y ^—9 mirror 36 as the condition of a continuous line 

2 4 LT\ -f /u* via driver 39, it controls motor 24. 

2 5 £7fei&±{-#7^/i^ 2 8 The rotating filter 25 is set as the condition 

jW&fcir 5#lBK:Rjfci-5. that the blue filter 28 positions on the optical 

path. 

[0 0 3 1 ] [0031] 

Z.<DfcM-?\*ytWU&f&3 <D9- 9 In this condition, only a blue wavelength 

;W\yy{ K7> / 7°2 3 component transmits white light of the metal 

\-Z^7^/i>9 2 Sfcii^W^jS halide lamp 23 of light source device 3 with blue 
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■fS:&ft<Dfrfc%iTikLX 7 4 htf filter 28, and incidence is performed to a light 

<4 K 2 1 Alt £ ft, w (D 7 4 guide 21 , and this light guide 21 transmits it. 

h^'f K2 1 |c±otfii|$ It radiates to the parts for an observation, such 

ft> faffiM2CD9c%&$f>2 9 as an intra-corporeal diseased part, via the 

•9 fait bftfc^fcSili^b $ b\z illumination lens 31 furthermore from the end 

is >X 3 1^ LTfrl&rt surface attached to end 29 of an endoscope 2. 

.f^^^M^^M^ailt $ That part is illuminated. 

[0 0 3 2] [0032] 

^LT, MW£titcU{tl\zB& And, excitation light is irradiated to the 

3fc£fiS#tU *:(Dmm%^& <0 illuminated part. 

?&%.-ir%> > &%tttt%\'l/XZ 2 The fluorescence generated by that excitation 

(d J; o TM ^ —i/ffj K 3 3 light is image-formed by the end surface of the 

SfciffiSfw^ £ ft, ZO&tefc image guide 33 with an objective lens 32. 

ilt£ftT^lg£fl 1 7m<D&$iiffi That image is transmitted and is transmitted to 

Idfiijll^ft, £ bMffiHfe:* ^ 7 the rear-end surface beside the eye-piece part 

4©,^tl/yX4 1?rlX, # 17. 

co^^t^^li^'-i' ^ a^f <7 ^ $ Furthermore it goes through the image- 

7-42 ~QW.%$ £ ft, 07 4 >v formation lens 41 of the image-pick-up camera 

^4 6 ^rUT I . 1.7 <Di§:7t 4, and a red fluorescent component is reflected 

® £ ft, 3t±t"l>I $ ftfe^, by the dichroic mirror 42. 

^Tfcffi C C D 8 l«i^{££ft, It The light-receiving surface of 1.1.7 image-forms 

<n ! $L%$L9i\lL ?4 t n 4 y $ % through the red filter 46. 

7— 4 2 £rj§ii! L, $^{Ci^7 Af ter performing optical amplification, the 

4 JV$ 4 3 &3§i® L, X— A U fluorescent use CCD8 forms an image. 

>-X4 4 "Cftfc^^ftT, I . I . The fluorescent green component transmits a 

7^^7c®(w : g#$ft, 7c*lit>I dichroic mirror 42. 

£ ftfctg, M>1 C C D 8 Furthermore the green filter 43 is transmitted, 

ffe £ ft 5 o It was expanded with the zoom lens 44. 

1.1.7 light-receiving surface image-forms. 
After performing optical amplification, the 

fluorescent use CCD8 forms an image. 

[0 0 3 3] [0033] 

IWMCCD8t«i The signal by which the photoelectric 
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£titzi5-%fe1kytRlC CU 9 U: conversion was performed on this fluorescent 
AJlZfri, ZfD&ytRlCCU 9 use CCD8 is input into the fluorescent use 
Vit^m^^Ltc^ m CCU9. 

OKfflyji-So - On this fluorescent use CCU9, after 
©li&4&31St11 1 0 T*teHl4 ^ converting into a video signal, it outputs to an 
Tjk-t M 1 <Dmi& 47ill <Z>1§ image processor 1 0. 

fc£4 8 CDWi^&ftMLX, ^th In this image processor 10, the image of the 
^tLS'JO^ ^ y {c— RfefthLti first area 47 shown in Fig. 4 and the first area 
M?i&%l<n&i$4 7(DW\ 48 is isolated. 

LTfet^OM^^a^rtT After storing in the memory which is each an 
V\ W,2<Dj$i$ t 4 8CDlHt tW\ exception, the image processing of 
${CLT, ^it^^^ffc enlargement is performed- to the image of the 
~t~<5 0 first area 47. 

It makes the same size as the image of the 
2nd area 48, and a fluorescent image is 
generated. 

[0 0 3 4] [0034] 

^(DWtii » $&$$,<DW&^^fe$m In this case, the fluorescent green image which 
$$<Dfcfe\z^%Zffilz^ J 3-~f~Z>1$ involves dominant in the structure of a tissue or 
^^3ttttX-Ai/yX4 4 7? the fixation of an outline is expanded with a 
KIT, I. I. 7(7>^ft® zoom lens 44. 

££HfeU yti%*ml<tz&, It image-forms to 1.1.7 light-receiving surface. 

fflCCD8 T^H^^U ¥f£ After performing optical amplification, it photo- 
fett$Sf3:^-^-f ^^(D^%^l J: electrically converts in the fluorescent use 
Hte^LT, I. I. 7<D%: CCD8. 

)feffi(c^^L, r§jv^$?fi§£ri?: It expands from the red fluorescent image 
W'tZ) (ffilz-lfWl C^:# £ £>iifi which simply participates in colour information. 
^"C#^Lfc#^(^(i^ feff $S It image-forms to 1.1.7 light-receiving surface. 
K: X V Wh'&fr&'Vtfr&ftfrZ) A high resolution is maintained (for example, 
ifi* ^Wgft £ SttSB^ £ ©tft when image-picking up in the area of the same 

iot L size, colour information indicates malignancy or 
$9) o benign). 

However, outlines, such as the boundary of 

that malignancy and benign part, will become 

indefinite. 
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[0 0 3 5] [0035] 

^<5t, ^E- — 2 o(D#£ Therefore, when the superimposition display of 

^z^^L<0^%^^:^— /<4 the fluorescent image of two wavelength bands 

— X^^uyh^^, ^<D%l%^ is performed on a monitor screen, as for that 

m^om^^^t^n^M fluorescent image, the structure or the outline of 

£ ft. #>oBJl#£{e:^7F £ a tissue is displayed clearly. 

ti&W&lzj&i'i S^pB^^IB./^ And malignancy, such as a cancer tissue, or 

^cD^tt£>&'|±/6^fe < lff fg^ £ benign property is displayed for each part in the 

•9 f^£ti<5 0 dWfcft* 3§tt tissue displayed clearly by colour information. 

£1557^ £ . 7EMfc^£:f£ U < For this reason, the size of a malignant part, 

ft&Z tfcX'Ztz*) , ^cD^tt a shape, etc. can be known in detail. 

IIJi»^S:±tftf-J:OI¥U<II Moreover, it also becomes simple to 

^fc 9 "t~<5 w <t t^J? <b & 9 , investigate that malignant tissue part in detail by 

BWrL^^Mmtm^^ftik the biopsy. 

t*fcbtiZ>o The fluorescent image with the high 

resolution which is easy to diagnose is 
obtained. 

[0 0 3 6] [0036] 

iZtc, PifflM2 <£>^8HSfl 1 71: Moreover, the eye-piece part 17 of endoscope 

2£*£*U 2oOgI»S 2 is loaded. 

7tf^£#5il#;fr ^ 745:lo A cost reduction can be done because the 

<D I . I. 7 "C^ILTV^Sgq image-pick-up camera 4 which obtains the 

T\ iS^ 1 ^ Mb"C# 5 Hfi fluorescent image of two wavelength bands is 

^o/jNliltt 5<£>T\ made possible by one 1.1.7. 

^oTj^f^L(c< < ft And, because it is small-sized, and is light 

S-i t>[H]^T*#, &£pftg|f^ weight, it is avoided being hard to operate by 

'14 tSS^^cF <5 0 becoming large and heavy, and favorable 

operativity is also securable. 

[0 0 3 7] [0037] 

^Eflt^^^- K£]ii#^~t~ Moreover, if a mutual image-pick-up mode is 

<5 t ^ r&J^P^fl 1 3 fi^— $ 2 chosen, the control apparatus 13 rotates motor 

4^^Mt[E]teU 24 at fixed velocity. 

Jt^^zMVftjJy 7* 2 7^{i^ , in the condition which shows the movable 
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7 - 3 6 trMM-Cfr: 
/< 3 9 LX Rfttl ^7-36 



mirror 36 by the dotted line via driver 39 in the 
condition that transparent glass 27 positions on 
the optical path, in the condition that the blue 
filter 28 positions on the optical path, it sets the 
condition which shows the movable mirror 36 as 
a continuous line via driver 39. 



[0 0 3 8] 

■t LT\ 6fefflCCD5T« 

Ltcm&m^-te fififfl c c u 6 

CU9tfif^lLtt, ®^ 
fellflOt'IWlL, ^ 



[0038] 

And, the signal processing of the image signal 
recorded by CCD 2 for white is performed by 
CCU 2 for white. 

After performing the signal processing of the 
image signal recorded on the fluorescent use 
CCD8 on the fluorescent use CCU9, the image 
processing of it is performed by the image 
processor 10. 

It respectively outputs to the superimposition 
circuit 1 1 . 



[0 0 3 9] 

VM4$3fciifc£&^Lfc!9, IrI 



[0039] 

And, an operator displays the white image or 
the fluorescent image of the direction chosen by 
the foot switch 14. 

Moreover, a white image and a fluorescent 
image can be displayed simultaneously. 

The fluorescent image in this case can be 
displayed in the condition that the resolution is 
high, as mentioned above. 



[004 0] [0040] 

Z<D X o iz&MMtOJ&Mlz £ti Thus according to this embodiment, when 

f£\ ^=-9 1 2 d^^fcife^r^TF displaying a fluorescent image to monitor 12, 

LfciHh W$.<D%tfk i£v^4H the structure or the outline of a tissue is 

7&>ol3fli£ displayed clearly. 

\z.^7F&fi%W&\z.&ft%>%r1& And malignancy, such as a cancer tissue, or 

frfa^$&(T>M l &.fr&. 1 &.frft& benign property is displayed each part in the 
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tissue displayed clearly by colour information. 

For this reason, the size of a malignant part, 
a shape, etc. can be known in detail. 

Moreover, it also becomes simple to 
investigate that malignant tissue part in detail by 
the biopsy. 

The fluorescent image with the high 
resolution which is easy to diagnose is 
obtained. 



[0 0 4 1] 

<D\. I. 7T'^mtTV^5W 
a»o*<ftoT»flsLK:< <fc 



[0 0 4 2] 

5iiii3 

(ND7^;v? irBSfS) 5 2 £ 
£^E--* 5 3 T'tEjfte^lC l_ 



[0041] 

Moreover, the eye-piece part 17 of an 
endoscope 2 is loaded. 

A cost reduction can be done because the 
image-pick-up camera 4 which obtains the 
fluorescent image of two wavelength bands is 
made possible by 1 I.I.7. 

And, because it is light weight and small- 
sized, it is avoidable that it is hard to operate by 
becoming large and heavy, and favorable 
operativity is also securable. 

[0042] 

(2nd embodiment) Fig. 5 shows image-pick-up 
means for fluorescence 51 in the 2nd 
embodiment of this invention. 
This image-pick-up means for fluorescence 51 
arranges the neutral density filter (ND filter and 
abbreviation) 52 which is recorded red colour 
and from which it is on the optical path disc- 
shaped, and the transmittance varies to that 
peripheral direction continuously, in Fig. 3. 

This ND filter 52 is made rotatable by motor 
53. 

The red light enables it to set the optical-path 
part by which incidence is performed at any 
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T* f^L-T^So arbitrary transmittance. 

[0 04 3] [0043] 

^^ftiKDfltJ&fiB 1 <F>%%<W& Other components are the same as that of the 

Mtmmx*hZ> 0 Z.(0<%2(»% first embodiment. 

M<Dj&WJz. <fctU2\ |4(;/Tt Because according to this 2nd embodiment 

J: o (c:#i§<75 I . 1 . 7 (c 2 o the fluorescent image of two is image-formed 

p^%^Lt^^M(DX\ ^ by shared 1.1.7 as shown in Fig. 4, when it is 

fr^tf^S^jS^i^liitEL J: b going to adjust that strength appropriately, it 

b L fc*<g\ ffimzm^X* # 5 0 can adjust simply. 

[0 04 4] [0044] 

t£5kfi 2 o(D I . I . "C^S-^S Because the fluorescent image of each 

ffii$t<D-£ytWlM.%:UX\<^tc<D wavelength band had been obtained by two 1. 1., 

-C\ I. I. <Df4 ly^WMrt conventionally, by adjusting the gain of I.I., 

-SCitd.tD, Wi&ytW&tDfe strength of a both fluorescence image was 

S*M/j:Ml:llLT x — adjusted to suitable strength, and the 

:/7t?— if L-X^TjkX'^ superimposition etc. has performed and 

1ttf, r (D j: 0 i^m<D I.I. displayed it. 

7 xyti^^LtzM^-^tWi^.^ However, when optical amplification is 

3l3£Ml-cfc-5!l^-ft-tt<£>PML performed by I.I.7 shared in this way, only 

^tB^ft ^.MM<DMWAz. adjustment of the weighting by the image 

cfctWi*— 3j coyt$& JiKND ~7 4 processor can be performed. 

A-:? 5 2 ^rIBg-t"5 :i However, according to this embodiment, by 

V , m^mm<D^^mWj: arranging the ND filter 52 on the optical path, 

•&}£^MMLX x — s<<4 ytf— strength of both fluorescence images is 

Xfti'LT^FTt -5 0 adjusted to suitable strength, and a 

superimposition etc. can perform and display it. 

[0 0 4 5] [0045] 

6 14^ 2 <D%1fa(DWsM Moreover, Fig. 6 shows image-pick-up means 

for fluorescence 55 in the modification of the 

S5 5^f 0 ^<D&MX\Z 2nd embodiment. 

l30#7-f;v^4 6 While forming the red filter 46 of Fig. 3 by the 

■i /I'f'Xl&S&irZ) t &\z s r (D interference filter in this modification, it enables 

=F^0y -f J^f $r * T y t° >- if=£ it to rotate this interference filter from condition 
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— * 5 6 X-yt&icmB.te'VtBfr perpendicular to the optical path to a suitable 

hM'&.'Dmg. e ^T'EteT't 5 angle (theta) by the stepping motor 56. 

[0 0 4 6] [0046] 

Z(D=F&7 j fr9 1Z^<D7 j ;v in the case of the condition with that filter 

*®«S&f;:Stt&#fi<^"£ surface perpendicular to the optical path, this 

tdftHI 7 co^MT'^i-J: o tiM interference filter shows the permeation 

il^tt^r^ L % characteristic which is shown as the continuous 

x.fifc& d Mi! Z> t H 7 (D$M line of Fig. 7. 

X*7F~t£ 5 ^Sii^tSfCT^ 2> 0 it becomes this condition from, for example, 

permeation characteristic which is shown by the 
dotted line of Fig. 7 when leaning the angle 
(theta). 

[0 0 4 7] [0047] 

&oXs ClcD£iJ!£:trilll|-f"<5 ^ Therefore, permeation strength of a red light 

i:tiot, ^-fe(D)t(7)3§j§^ can be adjusted by adjusting this angle. 

S^fiST* t 3 0 d (D^BW(D The effect of this modification is the same as 

ftffllft^nW 2 (DMM<DBB t that of the 2nd embodiment. 

mfikXfoZo ND7^^ in addition, the ND filter 52 etc. has been 

9 5 2$ES:#<0£}fcte§:W33te arranged in the optical-path side which obtains 

Bfl8fcE«Lfcfl*, the red fluorescent image. 

£:#5 3£88'fflJtcjEiE L-T & & However, it may arrange in the optical-path 

v\ £fc, PiTtSS^ISMLT t> which obtains a fluorescent green image. 

J^o Moreover, it may arrange in both optical 

paths. 

[0 0 4 8] [0048] 

3 (DMMfDBM) mem 8 (Third embodiment) Next the third 

%.lfm 9 3r#BB LX&$&$R<DM embodiment of this invention is explained with 

3<DmM<Dftm*nWir5 0 % reference to Fig. 8 and 9. 

1 <DmM<VBW t Xte&&W.&& In the first embodiment, image-pick-up 

£#-5 &&RH&&¥-gkt1kytW. means for white to obtain a white observation 

^W&^&ikftRiW^.^gkt image, and image-pick-up means for 

^il^iftMf&fcWLft btlTV^fc fluorescence to obtain a fluorescent 
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ft* fcMWL<Dj&1&~{:l'£ZLtib : fc observation image were respectively provided 
^il^jgft^i^/^fcft^ for exclusive use. 

r t i 9 , faU However, in this embodiment, the end of the 
§&<£>WA%$co9cii%i$$$:%®&{k L insertion part of an endoscope is made narrow 
tcii<DX*foZ>o H 8 ttfttSlttf) diameter by materializing these with image- 
friffiWzfjg tftc%ii!&¥-%k(DMj& pick-up means to have used the shared image- 

M 9 H&M<dWl@l% i F pick-up element. 
iiLTWCCDHJ; 1 ) £ ft Fig. 8 shows the component of image-pick-up 

5 PJ®^?r^i"o means provided on the end of an endoscope. 

Fig. 9 shows both images recorded by the 
CCD as a shared image-pick-up element. 

[0 04 9] [0049] 

El 8 KT^ir^^M, 6 1 feWAM Endoscope 61 shown in Fig. 8 is an electron 

6 2 <D$iiffi%$ 6 3 CiiiH^#-lx3r endoscope which built image-pick-up means at 
ftMLtzM^ftUMX'foZo W end 63 of the insertion part 62. 

ASf$6 2fa\^\-&7' / ( b#V K6 A light guide 64 is passed through in an 

AftWi&Zfo. h#'-f insertion part 62. 

K6 4co#7SffiiJ{iHl^L^V^ Light guide 64 side is connected to the light 

WMW^Wivi&ti, ytM'£\Hfr source device not illustrated. 

bmWit%.V i B}&%:tfm££]ri An illumination light and excitation light is 

5„ w <DytW,^mtfflz-ttM 1 supplied from a light source device. 

(7)3tlil3 ^joV^T, In This light source device, for example, in 

^•^2 5 f±# (R) , Wt (G) , the light source device 3 of Fig. 1, in order to 

W (B) (DSJi^OiiM^ffi supply in order red (R), the green (G) and the 

(DMWytZW&irZtztfxDR, blue (B) illumination light for usual observation 

G, B7^;^t$ b^ftM with the rotating filter 25, it uses the R, G, B 

^(DtcibltZ.Bt&^t^Mi^'t^ B filter, and furthermore for fluorescent 

7 ■< >V9 ^^MtlTz t> £>"C£>5o observation, a B filter which transmits excitation 
ft*3, SHrlBjajgitSrSjfi-fSB light is provided. 

7^)V9 kM1$M^%<DB 7 ^ In addition, B filter which transmits above- 

fr9 t Sr^^LTt^V^ mentioned excitation light, and B filter for a 

usual observation may be shared. 

[0 0 5 0] [0050] 

htf^f K6 4t?-&^$^Lit The light of R, G and B in order which were 
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R, G, BOffiAB&ft&VMillf transmitted by the light guide 64, or blue 

©jafi3tef4$fc$HSfB6 3co ( B3B^u excitation light is irradiated through the 

i'X 6 5 £rl£T&&ft{l!|{£,TO illumination lens 65 of end 63 on the examined- 

S*x5. 1^1/^X6 5 object side. 

ici^l/t^ iISIIM^cV N f:i Moreover, the illumination lens 65 is adjoined. 
6fetifflW^tii/yX6 6 The usual object for an observation or the 

t, f3tIiffl©^ti^^X6 objective lens 66 for a white observation, and 

7 kfr§l&£tiX\/^Z> 0 M^o^ the objective lens 67 for a fluorescent 

6 6 Id Alt Lfc)fe(i $ lc observation are arranged. 

]) is—u>Xe> 8 3rS"Cfc)££ An incident light is further transmitted to an 

ti, -7^^6 9 <7>H§ p gR^-{cfSI objective lens 66 through the relay lens 68. 
tf C CD 7 0 (C^&^ftSo CCD70 facing the aperture part of mask 69 

forms an image. 

[0 0 5 1] [0051] 

* it x tt%>) 7 (d Alt L Moreover, an incident light is branched in two to 

tzyttey 4 ? v V $ 7 — 7 the objective lens 67 through prism 72 which 

1 £i9!ttfc7 B JJ XA72 £rl£"C provided the dichroic mirror 71. 

2o{C^fe$tl5o ^LT, y And, only the light of a green wavelength 

4 ^n/fy^7-7 l transmits further the light which transmitted the 

Lltftit £ h \z.W7 j/^? 7 3 dichroic mirror 71 , with the green filter 73. 
T'i^-fefDiStdlrO^^^/^giil After performing optical amplification by 

U I • I . 7 4 T*7t±t*I£ ti I.I.74, CCD70 facing the aperture part of mask 

tcm, WXl 5 ^ 69 through lens 75 image-forms. 

6 9^r?lP^{C[5StfCCD 7 
0(C^$tL5o 

[0 0 5 2] [0052] 

^^n^y^?7- 7 Moreover, only the light of a red wavelength 

1 X*WM£fttz.%\%£ bid* 7 transmits further the light reflected by the 

-f f\s9 7 6 X°fc&<rife&(D%<D dichroic mirror 71 with the red filter 76. 
^SjSi&L* I. I. 7 4T*)fe After performing optical amplification by 

if*I£*ifc&, u>X7 7 £M I.I.74, CCD70 facing the aperture part of mask 

9 (Dm a ^1^^ 69 through lens 77 image-forms. 
C C D 7 0 *L5„ fc:*5 % In addition, although the I.I. may respectively 

i7-f;^7 3i:uyX7 5i: be arranged between the red filter 76 and lens 
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<D?£\ t , |p7^/i'^7 6i:l/>' 77 between the green filter 73 and lenses 75, it 

X7 7i m^z.Zfi^ti I.I. has shared I.I.74 in this embodiment. 

MTii^iii^S low I . 
I. 74twLT^5o 

[0 0 5 3] [0053] 

-&Wfc(Dl&%-x?\t$iMV>CClL) In this embodiment, with shared CCD70, as 

7 Of, HI 9 \Z7F-t£ o shown in Fig. 9, image 79fluorescent G green, 

<Di&ytW.7 9 G ts fc&<D%.yt fluorescent red image 79R, white image 79W 

t79Rt, 6fe^79W^ are formed. 

fflH^"t~5 ct b K LTV^o ftfcx In addition, white image 79W is synthesised 

fife^7 9Wfi3H^MfiR, G, from the component image of R, G, and B 

B <DMWl<Di) t T'ltLfcR, recorded on the basis of the illumination of R, 

G, BtDf&ftm^&f&ZtiZo G, and B in fact. 

[0 0 5 4] [0054] 

C C D 7 0 (Dtfj^fiH^ L&V^ The output of CCD70 is input into a CCU not 
CCU in At> £ is -%r%±M £ illustrated, signal processing is performed and a 
tiXV&W.it -^^£.J&£ti> #® video signal is generated. 
^^^e-— ^ ^^^i~6 0 ^^iS Each image is displayed in the monitor. 
co^Hlc J;tU3\ ^fcffioB 6 3 Id According to this embodiment, image-pick-up 
&&^WiW.^%k hikytfflWi^^ means for white and image-pick-up means for 
gkb ^^ii^iiH^^^ffiWe fluorescence are made possible with image- 
Jill ^ IS "C^ HI - 5 ^ t J: pick-up means with a shared image-pick-up 
9 ,9ct^^ 6 3 Sr&MUfc-Ct 5» element, on end 63, and end 63 can be made 

narrow diameter. 

[0 0 5 5] [0055] 

(M 4 (DMMOl&m 1 ( 4th embodiment) . Next the 4th embodiment 

OS-t^Hl 1 1 3r#£B tt^^ of this invention is explained with reference to 

<D%4<DmM<DBWi%WLW1~ Fig. 10 and 11. 

5o ^WfctKT&l&h . ^S(DM The end is made narrow diameter by 

M<DJ&Wi t l^^(£*ilGD3Mfe^ materializing this embodiment as well as a third 

J f-£ffi^fctt'(fe¥lx"Cll?!"t"'5 embodiment with image-pick-up means using 

riCJ:!), ftiffiU&B'&ik t the shared image-pick-up element. 
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1t t <DXh -So IH 1 0 fii*3&ft Fig. 10 shows the component of image-pick- 

up means provided on the end of an 

fiScSr^U Hi 1 fi#il!0>fiHfe endoscope. 

•■T-fc LTOCCDlcJ; <0Wl& Fig. 11 shows the both image recorded by 
cFfiSfifiiSffeS:^"*". CCD as a shared image-pick-up element. 

[0 0 5 6] [0056] 

_H 1 0 ic^-^rtfttt 8 1 Jill 8 In endoscope 61 of Fig. 8, as for endoscope 81 

<Dft&m.6 1 fcfclvC, £}fc{B!l shown in Fig. 10, the component of the image- 

OHifcfHSOttjfttf Aft $, o£ pick-up part of the fluorescent side is different. 

0 , JtlfcuvXe 7i:v^^6 In other words, on the optical path between 

9 £0>IB0)3felS±fcfiflfi3te# an objective lens 67 and mask 69, the 

2/ F7^;u^ 8 2, 1 . 1 . 8 excitation-light cut filter 82, I.I.83, and lens 84 

3, 1/^X8 4/$*lEfi£*LT^ are arranged. 
6. 

[0 0 5 7] [0057] 

o£ 5 , *MM<DMUX'ltC C In other words, as shown in Fig. 11, it is made 

D 7 0 (dtiHl 1 1 <fc V to image-pick up white image 79W and image 

fi felt 7 9 W t 7 9 K t 79 fluorescent K in CCD70 in this embodiment. 

3rfll , f^"t"'5 «t o \Z. LTV^-5o ^ It was making to the component which 

3<DmM<DBWiX-lit2i<D$.%: isolates and records the fluorescent image of 

i$X<D 2o<£>^3fe^£#$ILT the two in the wavelength range of two, in the 

SM^S^Efc^LTWcri^ * third embodiment. 

MM(DJ&f&X*te2'3<D&£:i&X However, it is making to the component 

<D 2 oco^r3fc&£r#$iL&^-c recorded without isolating the fluorescent image 

flt^-fS^^C LTV^-So of the two in the wavelength range of two in this 

embodiment. 

[0 0 5 8] [0058] 

^(DUicom^tm 8 t WiffiXh Other components are the same as that of Fig. 

9 , IrJ— tf5fltoJtK#l::JilRj 8, the same symbol is attached to an identical 

75-£ttf-J\ -^Wlft^^HS-f^o component, and that explanation is omitted. 

^^SOTf^lc cfctij4\ 2ow According to this embodiment, the optical 

$.&i$.X<D 2^<0%.%$L%:ftW. system which makes the component recorded 

L#^TflH£"t~51S$ct;iLT>Pt without isolating the fluorescent image of the 
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fei^^Xe 7 <D%M tli^ two in the wavelength range of two, and isolates 
l^]^^)t^^^fiii" ; 57t^^^ the fluorescent image in the direction 
^f< w t ^ S "C#> cfc^^iffip&e perpendicular to the optical axis of an objective 
3 £r&ffl^I"ft;"C# ; 5o lens 67 can be reduced, and end 63 can be 

made narrow diameter. 



[0 0 5 9] 

(m 5 (Dummm) mmi 

0^012 <75i£ftj«^3M& 9 0 

\zLtz-b<D-?h<9 , i/yX4i 

-9 l£I£ttfc7°y XA9 2£ 

Mr 2o^^tt$ti,So -t ur, 
u i. i. 9 4x*ytmm£ti 

fcft, 77^^9 5A^gt^ 
/ * ntf)CCD 8 AWBHfeStl 
5 0 



[0059] 

( 5th embodiment) Next the 5th embodiment 
of this invention is explained with reference to 
Fig. 12. 

This embodiment makes image-pick-up 
means for fluorescence 40 of Fig. 3 fluorescent 
image-pick-up means 90 of Fig. 12. 

The light which went through lens 41 is 
branched to two through prism 92 which 
provided the dichroic mirror 91 . 
And, only the light of a green wavelength 
transmits further the light which transmitted the 
dichroic mirror 91, with the green filter 93. 

After performing optical amplification by 
I.I.94, monochrome CCD8A image-forms 
through fibre 95A. 



[0 0 6 0] 

9 6 X°ft&<Dfe-g:<Dyt<D 
*#3$iflU I. I. 9 4T** 

^It^E- /^o©CCD8Bt 



[0060] 

Moreover, only the light of a red wavelength 
transmits further the light reflected by the 
dichroic mirror 91 with the red filter 96. 

After performing optical amplification by 
1. 1. 94, CCD8B of monochrome image-forms 
through fibre 95B. 



[0 0 6 1] [0061] 

^^iS<7)ff^."C(i^7t^S^# In this embodiment, image-pick-up means for 
^9 0 1:10(7)1. I. 9 4{d fluorescence 90 is made into one 1.1.94. 
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LT\ 2i<D%.yti&$:jfr&\l,X The fluorescent image of two is divided and 

SMfeU *»o#^tfl$Hfc2o image-formed. 

20(7)77^^9 5 And the light-guide of the fluorescent image 

A, 9 5 BtWtlCCD 8 of the divided each two is respectively 

A, 8Bl:i3tLT^5„ #C performed to CCD 8A and 8B with fibre 95A 

CD 8 A, 8 BT'7fcm^i&£tL and95Boftwo. 

IzW&iBfytZtl^i'lCCU 9 Each image signal by which the photoelectric 

A, 9 B IcATJ £ titi. -ttl^ conversion was performed by CCD 8A and 8B 

~ti&ti&fe%rlz.£& £ tifc^ * is respectively input into CCU 9A and 9B. 

VjK— X[5]5S(c«j; •? , S By the superimposition circuit, it is 

l^tiT^t- £ 2-o<Di&;7fcjIj superimposed, and after respectively 

f^Sr 1 ofdSgLT^^^tL performing a conversion to a video signal, the 

5 0 fluorescent image of two is superimposed into 

one and the monitor displays it. 

[0 0 6 2] [0062] 

^%M<T>MWi\z. cfctUj:\ I . I . Because optical amplification is performed in 

9 4-C**ii(^^;iiit6LTV^-50 shared by 1.1.94, while the cost reduction of the 

X\ ? 7^riS^^ bitX image-pick-up camera can be done according 

# -5 b&\z.,/h%MAikX~% 5 0 to this embodiment, reduction of size and 

*/c, 2otD77-f^95A, weight can be done. 

9 5BT^WiiCCD8A, Moreover, because the light-guide is 

8 B \C'm^t LTV^CDT\ BHfe respectively performed to CCD 8A and 8B with 

2o©^£;fc£# the two fibres 95A and 95B, it can make it 

g§i" 5 w t ^^FH^T'^ 5o unnecessary to isolate the fluorescent image of 

two by image processing. 

[0 0 6 3] [0063] 

6 <D%fc(OJ&fe) ^(cm l ( 6th embodiment) Next the 6th embodiment 

3 £r#88 LT^^^co^ 6 <D% of this invention is explained with reference to 

M<DBM*mw-rz> 0 *mm<d Fig. 13. 

^Bitrn 3 WfM?S4 0 This embodiment makes fluorescent image- 

&[! 1 3 (D^ftaHife^© 9 81: pick-up means 40 of Fig. 3 fluorescent image- 

Lfcfc (DX'h <0 , pick-up means 98 of Fig. 13. 

"C(i$ 7 — 4 5 ?rlHliij"5Itg}c:-f While making rotatable mirror 45 in this 

I. I. 7 f^itti embodiment, the light reception of the 



99/10/28 



32/47 



(C) DERWENT 



JP11-104061-A 



£ titc^^t^.^: 2 oco C C D 8 fluorescent image by which optical amplification 

A, 8 B'CS^fcLTV^o was performed by 1.1.7 is performed by two 

CCDs 8A and 8B. 

[0 0 6 4] [0064] 

* tz. —ft(D CCD8Bli@l Moreover, one CCD8B is made movable in the 

3 J; 5 (c^ttt^fp] i ::<£> direction perpendicular to the direction of the 
jft;fft;frft^lii£&;frft{£^jS)§ optical axis, and in the direction of the optical 

Z.<D£.o\z.— # axis, as shown in Fig. 13. 
CDC CD 8 B^cD&)fc^£:l£.£ Because positioning-control means whereby 

{iSSr'ST^'Ct SfiflflH^lx: the fluorescent image of one CCD8B can be 

^Wi^X\^^<DX^ 2oc0CC variable bind position in this way is provided, 

D 8 A, 8 B (DttitiZMteX^: when displaying in layers the output of CCD 8A 

TF-t < i and 8B of two, it can superimpose accurately. 

bftX'ts VtoXs Iti^tO^VN Therefore, the diagnostic ability in the case of 

— sisf X®^}Cc}: "9 ft diagnosing by the accurate superimposition 

Br*"5* , o , £>&Br1S6£:f6j±"e# image can be improved. 

[0 0 6 5] [0065] 

fc*5, 0!lx.l2^1 <T>%%<nW& In addition, for example, in the first 

(dSo^Tfi, fe^c^^^i LT embodiment, the zoom lens 44 is used as an 

X— M, wyX'4 4 ^rfflv^TV^-S enlargement optical system. 

ri s , 4(c|5g^$ However, it is not limited by zoom lens 44, 

ti/5 t©fi< ^ J^ffiF^ and the optical system for which only a fixed 

tzfttiZjzi-zyt^^iX* t> scale factor is expanded may be used. 

£fc, tt^ft^SS&fl^^u* Moreover, it is not limited by I.I.7 being 

4 3 t 1 . 1 . 7 CD^tES-ht^lE arranged an enlargement optical system on the 
fii"5 1 b©tRB^$^5tO"C optical path with the green filter 43, it may 

& 4 ^n/f y^?7- 4 arrange between dichroic mirror 42 and green 

2 ti7^;^4 3 fc©IWlcR filter 43. 

[0 0 6 6] [0066] 

fUl <DMM<DMtBXlt2 Moreover, in the first embodiment, 

o<7)j&j|i!!c(d^i£ | J"t"3:^7fc® / lfe spectroscopy image divide means to divide into 
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^J^Str^fflLTV^sas, 2 the wavelength range of two is adopted. 

^±<Dmm<D$L&mzftm-t However, spectroscopy image divide means 

S^ftH^^tfl^SSr^ffl LT to divide into several wavelength ranges more 

h&\<\ &*J, ±ifcLfc#^!6 than two may be adopted. 

(DJ&t&^&ti&ttj^Vfafr&iy In addition, it belongs to this invention, such 

foXWlJ&&ti£^M<DMWM(D as the embodiment which consists of a partial 

$M^^It5o degree by cooperating in each performed 

above-mentioned embodiment. 

[0 0 6 7] [0067] 



[tt!2] 

i. i&mmmmmftzmtt 

< i fc 2 o©Kftl*t 
too 1 o<7M ^ — S?>f >T is > 



[Additional remark] 

1. Irradiate Excitation Light Perendoscopically. 
In the perendoscopic fluorescent observation 
apparatus which detects and image-ises at 
least the fluorescence generated from the 
organism tissue in two wavelength bands, 
spectroscopy image divide means for dividing 
the above-mentioned fluorescent image in the 
optical image of the wavelength band of the two 
of short-wave length and a long wavelength at 
least, the enlargement optical system for which 
the size of the optical image of the wavelength 
band of short-wave length in the optical image 
divided by the above-mentioned spectroscopy 
image divide means is expanded, one image 
intensifier for redoubling the brightness of each 
optical image including the image which went 
through the above-mentioned enlargement 
optical system, and the solid-state image-pick- 
up element which performs the photoelectric 
conversion of each multiplied above-mentioned 
optical image, the perendoscopic fluorescent 
observation apparatus which has these. 
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[0 0 6 8] 

2. SWEttlE 1 fc*5^T, jg& 

'So 

3. *HEWIB2^*5V^T, ftffi 

4. MIS lfc*5V*T, S&IESrt 



[0068] 

2. In the above-mentioned additional remark 1, 
the wavelength band of short-wave length is a 
green area. 

The wavelength band of the long wavelength 
is a red area. 

3. Project the image of a green area on the 
image intensifier largely, in the above- 
mentioned additional remark 2 compared with a 
red area. 

4. In additional remark 1, the above- 
mentioned perendoscopic fluorescent 
observation apparatus is a fluorescent external 
attachment camera for observation detachable 
on the eye-piece part of an endoscope. 



[0 0 6 9] 

5. mftummzm&ytzmtt 



[0069] 

5. Irradiate Excitation Light Perendoscopically. 
In the perendoscopic fluorescent observation 
apparatus which detects and image-ises at 
least the fluorescence generated from the 
organism tissue in two wavelength bands, 
spectroscopy image divide means for dividing 
the above-mentioned fluorescent image in two 
optical image wavelength bands of short-wave 
length and long wavelength at least, it is 
arranged between the one image intensifier for 
redoubling the brightness of each optical image 
divided with above-mentioned spectroscopy 
image divide means, the solid-state image- 
pick-up element which performs the 
photoelectric conversion of each multiplied 
above-mentioned optical image, and above- 
mentioned spectroscopy image divide means 
and an image intensifier. 
It has brightness variation means to change 
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one brightness at least among the divided 
optical images. 

10 0 7 0] [0070] 

6. frlE 5 d&i^T, Bufe^5 6. In additional remark 5, above-mentioned 
£3E{fc¥SfipT£ND7-fyi'* brightness variation means is a variable ND 
"C*fc5 e filter. 

7. f\HE 5 (djoV'T, |i)l2^5 7. In additional remark 5, above-mentioned 
£3£-fb¥ : lxf3:3fc$A(c*J-L:^Jl:£r brightness variation means is the interference 
$g.it*lW£ : f-&~7 ■< "Qfo filter which can vary angle, in relation to the 
So optical axis. 



[0 0 7 1 ] 

8. f^fE5{CioV^T, £ib^, 

9. ^IS5fCjo^T, ffifESft 



[0 0 7 2] 

10. &rtflUftft£j&&ftfrJffi 



[0071] 

8. In additional remark 5, it has the enlargement 
optical system for which the size of the optical 
image of the wavelength band of short-wave 
length in the optical image divided by the 
above-mentioned spectroscopy image divide 
means is expanded further. 

9. In additional remark 5, the above- 
mentioned perendoscopic fluorescent 
observation apparatus is a fluorescent external 
attachment camera for observation detachable 
on the eye-piece part of an endoscope. 

[0072] 

10. Irradiate Excitation Light Perendoscopically. 
White light is irradiated while image-ising the 
fluorescence generated from the organism 
tissue, and reflected light from the organism 
tissue is made into an image. 
In the perendoscopic fluorescent observation 
apparatus which displays and diagnoses the 
above-mentioned fluorescent image and the 
above-mentioned fluorescent white image, it 
divides in the one solid-state image-pick-up 
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£JHfeKi#SflL % ^ti^tMDjfil element which records both above-mentioned 
?r|iJl5@fr^t > fe^T-^?S^*f"S fluorescent image and white image, and the 
tt$)yt^J&k* mUS^Tt^W^ above-mentioned fluorescent image and the 
5 £ SriifiH" 5 tztb<D ffJfSH ffc above-mentioned fluorescent white image. 
^S^^^t^t^JTfe^^fciJ: 9 £f The perendoscopic fluorescent observation 
W$ttfc^3tlSft©3tKfwEiI apparatus which consists of the object optical 
^tifc^fr < <t t> 1 o<7M ^ — system which image-forms each image for the 
yfy^T'f 7i:<fc!!)ft above-mentioned solid-state image-pick-up 
S^rtHM^J^TtSl^^tto element the above-mentioned solid-state 
11. frfE 1 0 f^ioV^T > rnflB image-pick-up element for multiplying the 
iftftfefi 2 o<Djgg?£*£<Z)ilHfe brightness of the above-mentioned fluorescent 
t^fij^ix, SufS^f ^ — > image, and at least one image intensifier by 
r^>77^7l:J: <9*^I£;ft which the layout was performed to the optical 
5 0 path of the fluorescent image divided with the 

object optical system. 

11. Above-mentioned Fluorescent Image is 
Divided by Image of Wavelength Band of Two 
in Additional Remark 10. 

It is amplified by the above-mentioned image 
intensifier. 

[0 0 7 3] [0073] 

[EFFECT OF THE INVENTION] 

JW±ift^ Lfc<fc o \z.#$&fjfi\z X As explained above, according to this invention, 

tUi\ 1(&faW£ft\zjEh3gyt&M excitation light is irradiated perendoscopically. 

ttl^ *9 3§£ LfciS In the perendoscopic fluorescent observation 

)t5: / >^< H2o(Oifffii| apparatus which detects and image-ises at 

^Ifctti LHffcffci~ SMft^SJSlft least the fluorescence generated from the 

^^lE^^ffif^&V^Tv HulElt organism tissue in two wavelength bands, 

< i: t>^SS i: il& because it is provided with spectroscopy image 

fkk<D2 o(7)^^^i^(D)fe^^ divide means for dividing the above-mentioned 

izftm'fZ>tctb<Dftytm&tt%\ fluorescent image in the optical image of the 

^fStks S&IE#ftB<fe##J¥S wavelength band of the two of short-wave 

fc± O^WSftfeft^teWstt length and a long wavelength at least, the 
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5S&S©ftS?!?13c0))fe^fe0) enlargement optical system to which the size of 
^:#$?ri£^:i"SJ£^3t^^ the optical image of the wavelength band of 
ts iulEfc^)fc¥^££Efc^£: short-wave length in the optical image divided 
*a #>&%^&<WRZ> £ ^rf^ii't' by the above-mentioned spectroscopy image 
Z>tztb<D 1 otfM ^ — >x divide means is expanded, and the one image 
y > 7 7 "f T t , hu f2±t{£ $ ti intensifier for redoubling the brightness of each 
tz&yt^a^&ytWtlg.&i' *5[H# optical image including the image which went 
Wi^M^t ^ £r!S:tfTl N <5£)i? N through the above-mentioned enlargement 
ffi:^5t^^T?^3iHd§§-^-^>5^i optical system, and the solid-state image-pick- 
&&<D$i$:^i$l(D%¥>$L<D3:% up element which performs the photoelectric 
£ LT^?tt^rfp]± L> conversion of each multiplied above-mentioned 
7j>o l ocTM ^ — ^r'^i/ optical image, the size of the optical image of 
^7^T£r*i§fUffl LTiS^^ the wavelength band of the short-wave length 
hik&^f&Vi* So which participates in the structure with an 

enlargement optical system is expanded, and 

the resolution is improved. 
And shared utilization of one image intensifier 

is possible, and a cost reduction can be made 

possible. 

[BB©«¥fcR911 [BRIEF EXPLANATION OF DRAWINGS] 



[Hi] [FIGURE 1] 

&?£W<D^ 1 <DMM<Dft2Wl<D%£ The diagram showing the entire component of 

ft^i£ttl&3tell^!£*Bw£ftfli the perendoscopic fluorescent observation 

J&£r^1~l§)o apparatus of the first embodiment of this 

invention. 

[02] [FIGURE 2] 

015:7 -y (D^^c^TF-fiEffi The front elevation showing the component of a 

Ho rotating filter. 

[03] [FIGURE 3] 

^TfcSl^ffijf ^^SEMSfifc*^ The diagram showing the component of 

1~Ho fluorescent image-pick-up means for an 
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observation. 



[El 4] [FIGURE 4] 

ik%W&¥&ffi&M^\^$L&fi The diagram showing the area of the 
5 2 <><D'gytj£<D^i$i%:7jki- fluorescent image of the two image-formed by 
HIo the fluorescent image-pick-up element for an 

observation. 



[15] [FIGURES] 

~fcZfeVfi(DW, 2 (DMM<D : f&1Blz$5 The diagram showing the component of image- 
rs ;t;7teffl^^^l*W^J$£^ pick-up means for fluorescence in the 2nd 
*t~E3o embodiment of this invention. 

[EI 6] [FIGURE 6] 

% 2 <DMM<DM1&<D$£M&l\z.$5 The diagram showing the component of Image- 

pick-up means for fluorescence in the 

"£~lilo modification of a 2nd embodiment. 



[87] [FIGURE 7] 

Tffi? 4 %MfttzWa'a\z.$$ The diagram showing the permeation 

tt5iftili4#t££^t~E3o characteristic at the time of leaning the 

interference filter. 

[H8] [FIGURE 8] 

*¥&W<D% 3 (DMM<DMWi\Z& The diagram showing the component of the end 
ft 3 rt&lttf)&*£|fB<Dffif of an endoscope in the third embodiment of this 

i~Mo invention. 



[M9] [FIGURE 9] 

CCD(c^^$tuS^5tte^S: The diagram showing the fluorescent image 

£r^i~l§I 0 image-formed by CCD. 

[Hi 0] [FIGURE 10] 

&§&Vfi<D%i 4 <DMM<DJ&Wsfcio The diagram showing the component of the end 

tt*rtftft©3Uttlf&©ftJ5feSr^ of an endoscope in the 4th embodiment of this 

i~Ho invention. 
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[Ull] [FIGURE 11] 

C CDtd^^^ti'S^Tt^^^r The diagram showing the fluorescent image 

'F'i'Mo image-formed by CCD. 

mi 2] [FIGURE 12] 

~fcWft<D% 5 (DMM(Dj^M^io The diagram showing the component of image- 

ft-5^7fe^S^¥ScDS^?r7F pick-up means for fluorescence in the 5th 

~$~B3o embodiment of this invention. 

[Hi 3] [FIGURE 13] 

~&%Wi(nW> 6 (DMML<nMMlz. jo The diagram showing the component of image- 

l~f Z>%;ytfflW:i£.^&<DlMf$.$:7jk pick-up means for fluorescence in the 6th 

~f~M 0 embodiment of this invention. 

[explanation of drawings] 

1 ■■■Bfofil&tt'gytM&BW. 1... Perendoscopic fluorescent observation 

2 • ■ -P^^M apparatus 

3 ■••JtW.zeliB. 2... endoscope 

4 ■••it^^7 ^ 7 3... |jght source device 

5 • • • 6 -feffi CCD 4... image-pick-up camera 

6 ■••££31 CCU 5... CCD for white 
7-1. I. (f^-v^^x 6... CCU for white 
y*y7T4 \) 7...I.I. (image intensifier) 

8 - ^3tffiCCD 8... Fluorescent use CCD 

9 • -1k%m CCU 9... Fluorescent use CCU 
1 0 •• -WU&m^W 10... image processor 

1 l -^-/-?/f yzK-XH!^ 11... superimposition circuit 

1 2- -^-Z 12... monitor 

1 3 —fjiij^^fl 13... control apparatus 

14-7yh^'fyf 14... foot switch 

1 5 •••JfAcft 15... insertion part 

2 1-7^h^K 21... light guide 

2 3->^;^7^K7^ 23... metal halide lamp 

2 4-^-? 24... motor 

2 5- •|H]te7^/U^ 25... rotating filter 
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[B2] 



[FIGURE 2] 




[03] 



[FIGURE 3] 



99/10/28 



42/47 



(C) DERWENT 



( 



JP1M04061-A 




99/10/28 



43/47 



JP11-104061-A 



[i6] 



[FIGURE 6] 




[17] 



[FIGURE 7] 




— - a* 

[translation of Japanese text in Figure 7] 
vertical axis: transmittance 
horizontal axis: wavelength ( lambda ) 
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[FIGURE 8] 
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fc)t«^7^;^ 4 3-CtSJt»*^I^ES<J^W3tfi)c 

T#fl?*£#ft-h1-5 J: 9 t-*# teffi®&£it>Z J: 5 
iiostiiai. I. 7£&&£hZ» I. I. 7 (;:<}: 9. 

* t ^w^*® li^^tutte £ inx &mv>&ytm c c 
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Ufcflt)tSri^4 < 4 1> 2 •ooffiS«^f^ttJ U 
BBfc^5Srt«&tt£)taagBJ;:*5^-c, 
WE****** < 4 fcSKe 4 fiffig 4 © 2 o©i£g 

NCAXmidM¥a<c J: 9 #M **i5**(Wi«»t 5 

aEaaSftfcfrfc^afcfcaaai-SBfrSa** 
4, 

[000 1] 

[3Bw»«i-*a«»»] *aww:, Mftmmmc%ft 

[0002] 

«£^rtattft&4MBSB#Bi*£*i-cb*s. 

[0003] SJtm^lc J: 9 Sffli®«roS«a5ffiSrSIE»l 

«fk-t-5Cl4jiSfT^ix5o Se*04-C»4w©fc»lc, 
©SftSr 2 offl-f ;>< -S?-f >fyi/7 7 4" T -CHttfl; L 
TV^cor, lo(dLfc#^l-Jt^T® = 7< MfcTJtfc 

[0004] — 0!l;tl4\ 6-90134 -t^i 

«TN4, rt««fcafl!LT1&3taa^*53£B«:B?I^L 

#fc»au *^ffik&m*h<»ik%*ft&mjkT*y<< 

fcEaLTV^o 
[0 0 0 5] 

[«W*»*LJ: 5 4-T53SSI] ±E4&«©tt*«T» 
14, 4 oco#iKfi©3t$rSi@1" 3 4o©7-<vu*-fc^ 
^M^SdUfclowft^M-cSJttTV'SWt?, # 
*B#ffiT LT 5 XM.&hotz, 

[0 0 0 6] #$§"314, ±&L7t£,»ca*Tfc$;h,fc'fe 
©T-, <£=>* HfrC*. J.O^fi|gg$r(6)±-C#5Srtm 
aW£7tSflS£a 5 r4£SffJ41-S„ 

[00 0 7] 



»U 4#aaJ:9»4Lfc«3t***<i:f)2ofl!>« 

v^-c, i«ca)ta«:*4<if>«a»tftftfti©2o 
©a«»««**«t»fw-5fc«!>©»*Ba»»*a 
4, ff&ft%.w&ftm^mz£<Q#-m£ixtcft¥mz.& 
its*«»©»«»«©3t*a«*t 

5 $ fcf&a-fs fc*© 1 oo-r * —*J4 >r- v y 7 -< 

B*4. £»tt3;:4fcJ:9, 8:*3fc^3&-CM8ii{c||5- 
i-5fi«*©«fi«*©3t*a©*# L-CiWIf 
HgSrfai: U d»o 1 o©^ * —*M y 7 W TS: 

[0 0 0 8] 

[&H©Htt©aS] KT, BOtani?***©* 

«©aa*R9w-5. 

(mi©*ts©j^a) 0i4v^tia4»4**w©^i© 
hjs©j&isks 9 , la 1 i4sg 1 (ommnmmnmft&m 
w«3taaaa©^(«»asr^L. mis-tw&y << 
©»a«r*u 0 3i4a3ta^ffl©aa^a©«i^*^ 
u H4»4*Miaafflaaa : F-iwieasix5 2o©3t3fe 

a©a*££^-f„ 

[000 9] 01 K.*-** * 5 K*a9!©a 1 ©HJS©ffi* 

si©*7ta§sa 1 i4±#i*ii£ff As*ia**strt«* 
(eiTrtaaiE#) 24, £©Aa*2ca&%*a 

a-*-s*aaB3t» haii2i£aKi«E-caa$tis 

aa * > 5 4 4 , * 7 4 icmb $ )xitm^m.^m 
(aura) fesvM4efefflccD5-caa$ttfcii»a 

aaa«**«*fcSLTa*aa&&a-fs*!iS*fT 

5 = > hn— s^a^? h (CCU4BSE) 

6 4, Sft*^7 4iCI^«$n, -f >-$?.<f l^Vi^ 

71-r (i. 1. 4KE) 7&JrLx%ftmz&&i-z 
**a ccd8 -dinishtsjtuwj^fefltjfti l 
T£*aa££i&^3&s£fT7$3t/iccu9 4, * 
3feaccu9i»e>a/j*n5i*a«* (aaa«) km 
■fsiiaaasrfTjiiiajaaijiBi 0 4, efei ecu 
6su!imisii o^broaaflr**^-^ 

i«:*US*t5^l 2 4, ®a&a 
811 0©i»^^J®-r5SiJ^Ml 3 4, ii^m^4 

^7taa4©9ia©a^%w»iiai 3&^Ltff?7 

[0010] 2 »4UBg©}f A95 1 5 4 -&©^a© 

*ff a 1 e 4 in'&y&omm 174, aif^sc 16M 
^ k-t-tvh 8©aati43^^^ 1 g^ttbn 

[0 0 1 1 ] r©JfASi51 5, »f£8Bl 6, 7^ 
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[0 0 12] )£■[»« 3 rtfctt, a*tt£ft!R91JtJK& 
t^HftS^aF-t LT«*li, *9fr'^7<< V?'sy°2 3 # 
&tt"Cfc9, r (07^7*2 3<03t»«- *2 4 {C J: 9 , 

X2 6^Lt7^f htf-f K2 lW)tA#tiffilctt^$ix 

[0 0 13] rcD(i]fe7-C/V^ 2 5l±l3 2i^-r < fc5 

nts^t2o(Djit«cMp*is:ct, &mu\aitm\% 

7*2 7 tffOScSro^ifiil-SW^^/^ 2 8tffi 

S^lwtt?^ htf-f K2 HdH:ii#BaW3tt UT©e 

Ii7-f h*-f K2 nctt, «3t«^©®fi3t^ s ^$tL 

[0014] 7^ hWK2 1 \£ WtJtftW 
ASCI 5c9£JS5g|5 2 9<Dmwmz\Ml££tifr9ciiStMfrtb 

[0015] rw.iw^iiiBHRL-ca^s^KcJ-cfe 
[0016] r.o^ffiffia(cii^>-^^-r K3 3©jfc 

-S?^-f K3 3|d«ti3^e0^4gffi^ea|-r5= -<0^4g 
®(C*Tl6j LT^BggB 1 7 IC® 9 tttt S>*v/tgSOR I^X 3 

rtas-CtS, 

[0017] r OttKtt 1 6 K**««ffl^f* tt * > 7 
7 4l*JfcttiKKH<'X3 4(->!t|6]Ur^®)5 

v-3 6^iag^^. ^co^rii)$7-3 6-es*t$ti^ 
%BM ttlftfe i' > * 3 7 # mm S *i» 3 £ cois^ u 

>X3 7lC*t[fi]L-Cgeg$tt/::Sl+7 > !;Xi,3 8£?>L 
-C&fefflCCD5fc*«r*.S. 
[0 0 18] CCD5fCj;93t«S»$nfc«*«efe 
JlCCU6|cA7j£ft, *Mk«*Jc3E*Snfc«, *- 
/^^jjf— l^Lt^s? 1 2(cafeffl.W<0 

[00 19] ^Sbi! 9-3 6llK7-f/<3 9\Zi. 

VmOhZiTLZ, Zff> K?-f><3 9 tefaJJiPSK l 3 let 9 

"9, K7>f^3 91:: £9*1®) 5 7- 3 6 \*m$iX-^-f £. 



4 0 £0 3 -Ctfc* Lt^t. 
[00201 0*9, U'>X3 4tStl^tT)»ffefflU'y 
^4 1#SISii, :®gSfll'>'X4 1 (d^lMjLT* 

2#EB<**V :ffl^?D/f3/^«5-4 2tt0*;ttf 

[0 0 2 1] :©^^n-fy^??-4 24rSi8tfc 

YW4 3t, fe^"t"5X — AI/yX4 4 4tt^L"C I . 
I. 7ICA#£*U 3ti«« $tlT*t(6]-r 5^3feffl CCD 
8 ^^a^^;7-4 2tM 

»&&SKttfc:j§i§1-*#7.<rt'*4 Bt^UI. 
I. 7KA*t**i, *l»W$ixTJ*Kai-*«*fflCCD 

[0 0 2 2] *HJfero»ffi-Ctt«3tffl»ft¥S4 0f42 

U-C#5«rtK*o-CJ8 9 » *» 
o| 3 X-t&m LitX o teJtfe©*Jfcfcfc1»5*»±fc»: 
&*1-5&*)t¥Si: LT0iJx.«X-i,u>'X4 4£E 
BUT, *&0*%ftOMfrt-SJI! 1 OfWU 7 J:9t> 
**4*2«IW4 8tifflBI. I. 7 4:d&*+5J: 

[0 0 2 3] o* 9, H4 3 
LTffifflSftaio© I. I. 7C0S*Bi-l4X-AW 
>X4 4 Id J: 9 i£*£*i,fc«*4 8 -C^fecojfiScOTfc^ 

-e^fecojggtojt^AW^n, -tn-PH^3ti8«*^fc 

-ecom*lC*j-|SjieSLfc*7tffiCCD8TI. 17 
"CC0^1$4 7, 4 8 tl§I«/j:««T«{fe$ix5. *J3, 
1 3 TfcWK 4 7 t 4 8 i *:*a;»li:fcfl]-e* LTVN 

[0024] ccoip^^JSro^rw^^/u^iis 
<. i£*@t<Dmm\c®$i-z> (*v*»*|ffitfc£E«JK:ft 
361-5) Htt^©************^ fin 

[0025] *mm<DMmx-\-s.7 v y ^ 1 

4 (c «fc 9 il&S&cDfli® i ^3tjS^co«fe t fcJiJTOK 
ff 5^1i*ii^tfc»'g-lcia*s.^ i 2(;$^Sn5E 

tdgS^L^:9«7tiiB{llirco^S:U t m^ 

[0 0 2 6] <8\x-\&y y yf- 1 4 ©SSSttMfe*- 
K5SIRX >f y f- % o ti-r 5 d t J; 9 i 



(4) 



&ffl¥l 1-1 0 4 0 6 1 



14. 7y y^l 4©**Wl7>f s^CfcOS* 

fc*- FIRM y^lc* 9»ttiBffcolStt&tfAftft 

s ftftBftemwuwMM^Btt 

Xt£<fc?lcLXV>5 0 

[0 0 2 7] *K*«fc©»ttOffffl*rttWi-5. 7 y 

iSIl3l:AA^ti, IHllPSll 3l4K7>f'<3 9$: 
if LX^m ;7-36 &/5M<D#mz&fctZ 

2 4&fl«ILT, EWE7-f/u#2 5*^K±J-S 

[0 0 2 8] rottft-Cf4*aa6K3<O^^^N9^ K 
7^2 3©643t* 5 aW^7^2 7£gi§LX7^ h 
^K2 1tAW*iX, :©7>f K2 ltiot 

[0 0 2 9] SHW$*Lfcaffil4#*W^X3 2lC:£oX 

-o-s^ K3 3<o5fe«ffii^JS«*^ *oiti4eai 

> 7 4^^II);7-3 6X££t^£ftX6&/8CCD5 
i:i*Ste£;ft3o w<0CCD5KJ:03tefi«»3ftTefe 

^W^tf— XHKi l £^LX^=* l 2KA^£*u 
*=^Hffiffcl4afe*coT-Cll«$ttfcai!fOrtffl*B 

[00 3 0] ft»<f praftOBBWOT 
XBf&U Sft»B*3tf*frK:rtu 7^M>fyf 1 
4 <E>»{fe*~ K3«*^ * ^fc J: 0 KSrS 
*oa«*VM4»*«*»4ftl»2g|ll 3fcA 
B»««l 3ttK7*'<3 9*^LTpr»5? 
-3 6 4rlHfco«l«fcH3Ei-*i*fc, ^2 4^j 

[00 3 1 ] r<Ottffi-CJ4*JH3SH3^>^/U/>7>f K 
7^2 3<0 6fe3fel4W7-r/i^ 2 8i-J:>9#^&fi^ 

»©*#8i8it7>f h#-r K2 n^AWSix, :©7 

-< K2 KCto-CfiSISJx. rt««2©it«888 2 

9tea9(ttt6>*ifcjfeHB*»b*6^HaW^X^3 l £ 

[oo32]^u, mmztifz&mcmmxzmii 

U -t(^®fi3tJCj:i9l64-rs*3t»4>t«^VX3 2 IC 
J:ot>f^-^ K3 3<*>jfcSB«£ifc£*v 
J4fiai*ixT»Bi«i 7«<z>afi8Blwea*ii, Sfel- 

iW>7 4^S^X4 1 £&X, #OS*«»tt 

4:8X1. I. 7<&gttBfciS«Sft. 



8iBU X-Al/yX4 4^$nT, I. I. 7<D 
S)fcBfclS»Six, jtitWSixfc*, S)ticCD8l: 

[0 0 3 3] iOf *fflC C D 8 -C*tt*iilfc«* 
l4SJfcJflCCU9tCArtSix % C«)S«fflCCU9tli 
ttfc«**C**Lfc«* i&^il OKHJAt*. 
rOBtt«SKB 1 0X14134 1 OfiWU 7 t 

*l<D««4 8<OBfc4r#«LX. Zti?ti%\<0**)) 

x&±com&&mzn\<\ & 2 4 8 ogfc ti^i: 

[0 0 3 4] fiK®ttitrtv^;OTB0>ft&K: 
»EftlcB#i"**©*3fcte*X- A U VX4 4 
LX> I. I. 7©5*Efc«£*U **«bfc*. * 
*fflCCD8T*«»U *^fe««KlH4-*-6#0 
gft&J:') t>&*LX, I. I. 7<oa*BIOB*U 
Bv^MMB*r««rt-* («;ttfM c** SoB*X«fifc 
Ufc*frfcl4, fe«aic«fc 9 

[0 0 3 5] fct, *=?iBl:2o(DSftf«Ofi 
)fcB**-'<>f LfcJM\ *(OS3tfiftJ4» 

ffl|co«it^VN|4^^^5l^^$n, 

[0 0 3 6] *fc % rttttt2 0>MDMl 7fc*tS*l* 
2 oottft*«o»jfift«:*«llftj& > 7 4 fc 1 oro 

1. 1. 7x£31lxv^<ox, Mfcx*au 

[0 0 3 7] XSSMft*— K&««W5 fc , S»» 
1 3 14^-* 2 4 Sr-JEftKTEHEU ^o, jtB 
±{CSW^7^2 7*ffiJtr5*«TttK5^f/<3 94: 
^LX^Il)^7-3 6 S:j{a»X*-*-tt»c:, 

2 8#ffcB1-32KaSXtt K7-T^3 9 4r^"LX 
plife ^ 7 - 3 6 «rH»x*i-«»icJ9:S-r5. 
[0 0 3 8] tit, SfefflCCD5tlftlfcIftfi 

Wififefflccue-cfftftiu S7tfccD8Tfi 

• LfcI»«ttt**«CCU9-eflt«Hlfc«, B 
XlelgSl 1 (dffl>3l-So 

[0 0 3 9] -JrUX, M#7 5f h^^y^l 4XS« 
Lfc*©efeB«*VM4**B«*r**L^9, B**fc 

^®fai4±ai u^<t 5 cc^fftB^nv ^tt»x**x* 
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So 

[0040] roj:5ic***o»«K ( tnrf, 

[004 1] 4fc, rta«2©«fi«i 7Ki3S»*ix, 
I. I, 7TH3ILT^£<£>-C\ HfcrCSSU 

So 

[004 2] (12 <D HJ£tf>^f§) B 5 tt**W0>SS 2 

S*ffl»«fa5 lttH3{C*3l>T, «xtf*fe-C»« 

ft** 8 — a!? h7^f^>f>f7>f;^ (ND7^;^ 
t*E) 5 2 4rE«U :©ND7-<W5 2 

tt«^ail*«)*»fcR*-C# S J: o \z LT^S, 

[0 0 4 3] *<Dfa<Dmf£\*flSl<0%1&tote1&bm&i'V 
[0044] 2 OCD I . I . -C#«*«f«0** 

HttSrWrv^o-e, i. i. <D7s{>zm&1rz>zb 

I. I. 7^^«tfcit^^ttBlt«a3Sll^J:5« 
#tttt<0HSELri>ffl*4v^ *JOfco»ilfcJ:ixtf- 
#^.xb±ic nd7^;^52 ^riaa-r 5 £ b 1- £ o , 

[0 0 4 5] H6tt»2©HISO»«(Z)«»«^ 
<F>=*c&7 4fi>9f* s ?y 5 6-C3fetel^*iff 

-e&s, 

[0 0 4 6] r(D^7^/v^^07^/w^B^3tK 
(cSE/^f&^^iaill 7 (Dnm-C^-fX 1 4S8iB» 

tt«:*u r<ottii^6>«x»4*ao«it5fcia7to^ 

5 4Si@«H4K:4So 
[004 7] Sot, Z<Dftfe%:m&t 5:^1^0 

m®&nm2cDmmcDMmtmm'Chz>o 4*>\ nd7 



HMERLTfeAv^ 

[0 0 4 81 (R30Xtom) fcfcH8XT*B9Sr 

[0 0 4 9] ^8{C^-frtti^6 lliflp A95 6 2 (Dftffi 
«6 3«Cj«fcT-R*rtj«bfc«^rta*-C*)*. SA& 
6 2rtKI*7-< h#-f K6 4##ii*tl, :<^7>f h# 

«««i«H 1 3 JC*5V^, leHS^/l^ 2 

5f2# (R) , » (G) . * (B) 

IthWhZ* 4*>\ IIWBBfi**:aia+5B7-//u^ 

[00 5 0] 7* K6 4-C€i£3;ftfcR, G, B 

(OffilH»:3tiK^tt#(7)li!ifl*ttife«a6 3«u^ 

X6 6 fc, Sjt«««<D#*WVX6 7 fcjWERSilT 
X6 8£STfcj££*U -^^^ 6 9(OBBPa5^BtfC 

cd 7 oici^«sns 0 

[00 5 l]'*fc, »*U^X6 7tCA»Lfc3t«^>r 
^a>f^^7-7 l*RJtfcXyXA7 2^gT2o 
C»ttSn5 B ^LT, ^^o^fy^? 9-7 1 4rS 
i8Ufe*tt*5>{2:a7^/u^ 7 3T»fe<&Stft<0rt;<0* 
tfiiigU I. I. 7 4-C**«3*lfc*, 1^X7 5 
^gtv^^ 6 9<Z>$jngfl#t£G£tfCCD7 OlCttfeS 
*iS 0 

[0 0 5 2] y>f >n>f s/^^7 — 7 

S»U I. I. 7 4"C**i«*llfcll, ^>-X7 7^ 
ST-^^^6 9(OBlP«»K:«tfCCD7 OKttftSn 
So 4*5, 7 3 fc 1x^X7 5 tVfflts ft7 

4>v$ 7 6 b visXi 7 bOfflttin^ti I . I. £1E 
tiri)ftv* *«fc<?D»«t?tt*ii4:4* loo 

I. I. 7 4CUV^5 3 

[0 0 5 3] **JSOJBttt?tt#a<OCCD7 0T% H 

9K*+J:5fc«Mio**«7 9G!:, *fe^*3ti»7 
9Rt, &fe^7 9Wi:$:a^■rSJ:5{-L-CV^So 4 
4b\ efell7 9WfaWR, G, BtDBRWa>t>4"C 
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[0 0 5 4] CCD 7 OCOffl^teB^Lft^CCUKA 
fiZH. «**a*ixT«MWt»d5*fie*ix, «»feft 

«:«v^fclWk^a-c*«1-5rtK:j:»>, «356 3ft 

[0055] (m4<D%m<Dmm) ^gioft^i 
SHfcutto-cfcs. tii o&ftftmoftmmcwtvfz 

[0 0 5 6] Hi 0^+rt««[8 l(4H8C0rtfi«6 

*yh7^^82, I. I. 83, I/>X8 4#I!I 

[005 7] Ot9, *nt&<DBm-CI*C C D 7 0 t»4 
Hi l(C^-rj;5{C&^7 9WtSJtft7 9K^1 

»-*-5J:5fcLTv^5 0 SS3co||lSco»«Ttt2ocD& 

[0 0 5 8] *<&ffico«j£|iH8 fcH«^#>9, PI-CO 
*Ho»*KJ:lxtf, 2oo&g*Tc0 2oca£)t{gift 

[0 0 5 9] (ft 5 cOUffiO^®) fc£B 1 2 ft#Jg L 

I2B 3 coS*ffl««^S4 0^112 C0$ftSi<£^i£ 9 
Otell,fcfcco-e*>9, 1/>X4 1 trttfcjfcrtt^V * n>r 

<*ft5 0 fLt, *W * 7-9 i£3ELfc 

blca^^u* 9 3 -e»ftcottftco*co*^Sia 

U I. I- 9 4T3tH«Sixfe«, 7 7 ^9 5A^ 

St^e / ^o(7)CCD8A i:g«^n^o 

[0 0 6 0] ^^n^i/^;7-91 "CKItS 

ixfc*liS?>^/*7^/l^^ 9 6 -c*feco«ftco)tco^^ 
3BU I. I. 9 4-C3t«MBSJxfc», 77^^95 
Bft&T^-/ ^oGOCCD 8 BC^$ti5 0 

[0061] *nmv>Mi&-?\*mitmm&¥& 90^1 

ocoi. I. 9 4iat, 2ocoS#ftft#aiLT*S» 
U ^o^^fij^ix^2occ>^^^^r2o^^7-r^<9 
5 A, 9 5Bt"?:tlfhCCD8A, 8 B M3f3fe LTI/^ 
£ e *CCD8A, 8B-C*««*$ixfciBfifce*l« 
n^ttCC U 9 A, 9 B(CA^£*l*K **V-e*U*«« 



tStlX*-? iZ 2 O60^3tlJ® ft 1 ofc£g LT**S 
[0 0 6 2] **»CO«ffilc«fcfttf. I. I. 9 4t* 

5 A, 9 5 B "C-£tv?tlC C D 8 A, 8 B (C2g)fc LTV> 

sot, m&&m\c£*) % 2-z><D&yt&z#ffi-fzzt 

[00 6 3] (« 6 COUffi^)^®) RfcB 1 3 ft#BB L 

»*B 3 GOSftSNft^© 4 0 ft B 1 3 0ft ftftfe^S 9 8 
ICLfcfcCQTfcfl* *S«6cOJgB|-ett:$ 7 — 4 5ftlEl®j 
^MBI^*fc*te, I. I. 7T3fc^4§£ftfcft#;tfeft 
2 00CCD8A, 8BTS5tLTV>5 0 
[0 0 6 4] -*C0CCD8B»4H1 3lC*-t-J: 

LT^5 0 ^<Oi5lC— ^60CCD8B^coa3t«ftjB 

OCOCCD8A, 8BC0U*«:fi*aT*^i-5»^JC» 
*&<fitaSwi#-ca\ Sot »*co&v>*-/V 

[0 0 6 5] 4*5, «X.tf»lC0HJtC0»ffiiCj3^T 
7)5, X-Al/^/4 4f:iJ8££*l5t>C0T4<, ^iC- 

feg7>f;^4 3il. I. 7<Djfe»±lcE«-*-*t>co 

|&:7^/u*4 3fccorai;:EBLTfcS^ 0 
[0 0 6 6] »ltoHlSco«ji-C«2ocottfi« 
fcj»W6»3t»ifc»ll*«tr««Lrv^5* % 2o« 

[0 0 6 7] [ftC] 

«rt««ttft3M^K«K:fc^-c, i»iaftjfcftft4>*< 
i-5fc«><o»jtiiiift»w^ai:. ftaia#ftiffi«##i^g 

ICcfc0^Sd$K53t^«ic*3Jt5S&Scoj8tfi*%co3t 
Wo**4tr*t*+«tt****i:, ifflett**¥3R 
ft«fctkft*«>#5t*ttcoW 6 * ftf£i#-f 5 fc&coio 
^^-^yf»7 7 ^7i:, Mre«M^ftfc#* 

[0 0 6 8] 2. *MEf*IBlfc*5V^T, MKSO^S^ 
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